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AT  the  clofe  of  the  year  1792,  three  of  my  friends  conceived 
that  fome  good  might  arife  from  an  experimental  invcfiiga- 
tion  of  thofe  physiological  conjediur.es  which  I had  lately  publi fed. 
They  accordingly  offered  to  hear  a part  of  the  expence  attending  the 
conllruBion  of  a pneumatic  apparatus , and  thefalary  of  a perfon 
to  conflruB  and fuperintend  it.  Without  their  co-operation , / 
Jkould  probably  have  attempted  nothing  of  this  kind.  They  agreed 
to  rifque  with  me  the facrifce  of  1 wo  Hundred  Pounds  each. 
Now,  as  I firmly  believe  that  the  condition  of  humanity  will  be 
improved  in  conference  of  the  application  of  pneumatic  chemifiry  to 
medicine,  juflice  requires  me  to  name  the  perfons  who  jhewed  fo  li  - 
beral  a fpirit  in  promoting  the  attempt.  IhSy  are  Mr.  William 
Reynolds,  and  Mr.  Joseph  Reynolds,  of  Kelley,  and 
Mr.  William  Yonge,  Surgeon  of  Shefnal,  Shropfhire — . 
What  Mr.  Watt  has  contributed  to  this  pamphlet,  Jhews  that  I 
hav  e been  further  nobly  afffied. 

Many  medical  praBitioners  have  approved  the  defign.  Some,  as 
I have  been  informed,  go  about  decrying  it  as  vehemently  as  philo- 
fophers  of-  perhaps  the  fame  Jlamp , in  a former  age,  decried  the  dif- 
covery  of  Harvey.  I,  however,  make  no  pretenfions  to  difeovery , 
and  have  merely  endeavoured  to  promote  invefiigation  in  cafes  where 
either  uniform  failure,  or  frequent  want  of  fuccefs,  proves  how 
much  we  need  fomething  better  than  we  poffefs  ; and,  to  pronounce 
before  trial,  that  this  may  not  be  in  part  fupplied  by  elafiic  fluids — 
fubfiances  fo  aBive  in  Nature — may,  without  breach  of  charity,  be 
confirued  as  arguing  the  mofl  arrogant  prefumption,  the  mojl 
fordid  defire  of  gain,  brutifh  ignorance,  or  perfonalfpite. — As  to 
hypothefes,  I hold  that  their  foie  value  confifis  in  fuggefling  new 
experiments , and  in  procuring  more  accurate  obfervations  : af- 
fix tdly,  therefore,  if  I cannot  rival  them  in  their  better  part.  I fall 
not  imitate  certain  great  men  in'the  weaknefs  they  have  dijeovered A 
by  fond  attachment  to  untenable  opinions. 

Men  of  fcience,  without  any  exception  known  to  me,  have  ex- 
prejfed  a wifk  that' the  enquiry  fiiould  be  prof ecuted  as  extenfively 
as  poffible,  till  we  arrive  at  fome  certain  conclufions.  7 his  alfo , 

as  far  as  I can  colleB,  is  the  fenfe  of  the  Public.  It  has  occurred 
to  me,  that  fome  plan,  like  the  following,  would  mofl  fpeedily  and  cer- 
tainly determine  the  medicinal  virtue  of  faBitious  airs,  and  there- 
fore mofl  effrBually  put  Society  in  poffejfion  of  the  benefit  they  are 
capable  of  affording,  whatever  that  may  happen  to  be. 
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I FLATTER  myfelf,  that  in  a work  entitled,  Obfervatio'as 
on  Conjumption , Fever,  and  other  difeafes,  in  my  Letter  to 
Dr.  Darwin,  and  in  a late  collection  of  Letters  from  different 
correfpondents  on  the  fubjeCt  of  Pneumatic  Medicine,  it  is 
abundantly  proved,  that  the  application  of  factitious  airs  to 
the  cure  of  difeafes,  is  both  practicable  and  promifing.  This  • 
method  of  treatment  has  been  very  lately  adopted  abroad, 
and  appears,  as  far  as  it  has  been  tried,  to  have  exceeded  ra- 
ther than  difappointed  expectation.  The  following  expe- 
riments on  animals,  and  fome clinical  obfervations,  of  which 
an  account  will  foon  be  given  to  the  Public,  muff,  I think, 
confirm  the  hopes  entertained  by  many  friends  of  humanity, 
concerning  the  medicinal  efficacy  of  elaftic  fluids.  Al- 
though, however,  I might  be  allowed  to  fuppofe  that 
enough  has  been  done  to  encourage  further  enquiry,  lam 
fenfible  that  faCts  are  wanting  to  eftablifh  general  conclu- 
flons.  To  what  precife  extent,  therefore,  the  new  mode  of 
praftice  may  be  advantageous,  remains  to  be  decided  by 
cautious  experience. 

This  objeCt,  I conceive,  may  be  much  more  effectually  ac- 
complifhed  in  two  years,  by  means  of  a fmall  appropriated 
Injlitution,  than  in  twenty  years  of  private  praCtice  : and 
perfons  of  high  refpeClability,  both  belonging  to  the  medical 
profeflion,  and  others,  have  expreffed  their  wifhes  that  fome 
attempt  might  be  made  to  carry  fuch  a defign  into  exe- 
cution. They  are  alfo  of  opinion,  that  an  adequate  fub- 
feription  may  fpeedily  be  raifed,  fince  nothing  is  more  ur- 
gent than  to  reftore  health,  and  preferve  life. 

Such  an  Inftitution  fhould  be  conducted  with  a view  to 
the  attainment  of  two  objeCts. — 1.  To  afeertain  the  effeCts  of 
thefe  powerful  agents  in  various  difeafes  ; and  2.  To  difeover 
the  belt  method  of  procuring  and  applying  them. 

The  fidelity  of  medical  narrations  is  of  immenfe  impor- 
tance. But  the  publications  of  the.  fraudulent  and  the  un- 
difeerning  have  almoft  deftroyed  all  confidence  in  reports  of 
fuccefsful  treatment.  No  means,  therefore,  of  fecuring  au- 
thenticity, fhould  be  negleCted.  The  whole  bufinefs  fhould 
be  conduced  in  the  molt  open  manner  poffiblc,  fccrecy  of 
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any  fort  being  manifeftly  incompatible  with  a defign,  calcu- 
lated for  the  univerfal  benefit  of  mankind.  Hence,  not  only 
fubfcribers,  but  others  fhouldbe  admitted  to  enquire  and  in- 
f'peft  at  convenient  times.  It  is  fcarcely  necellary  to  add, 
that  the  greateft  care  fliould  be  taken  to  afcertain  the  nature 
of  each  cafe,  and  to  regifter  the  changes  produced  by  the  airs, 
as  well  as  every  other  particular  relative  to  the  patient.  A. 
dwelling-houfe,  capable  of  receiving  twelve  patients,  may, 
as  it  appears  to  me,  be  made  fully  to  anfwer  the  purpofe  ; 
fince  in  many  cafes  the  airs  may  be  adminiftered  without 
keeping  the  patient  conftantly  in  the  houfe.  In  two  or  three 
years,  fuch  an  eftablifhment  ought  to  render  itfelf  ufelefs,  by 
f0  far  fimplifying  methods  and  afcertaining  fa&s,  that  every 
praaitioner  of  medicine,  at  lea  ft,  may  both  know  how  to 
procure  and  how  to  apply  the  different  elaftic  fluids,  fup- 
pofing  they  fhould  be  found  ferviceable  in  any  fpecies  of 
difeafe. 

The  other  articles  of  expence  do  not  feem  extremely  for- 
midable. 1 They  may  be  reduced  to  the  following  heads : 

i.  Houfe  rent  and  furniture. — 2.  Air  apparatus  and  ma- 
terials.  3.  Salary  of  a Medical  Superintendant,  anfwering 

to  the  Houfe  Apothecary  of  hofpitals,  whofe  bufinefs  fhould 
be  to  direa  the  chemical  proceffes,  and  to  adminifter  airs  and 
medicines  under  the  direaion  of  the  Phyfician. — 4.  A man 
fervant,  to  aftift  the  fuperintendant. — 5.  Two  female  fer- 
vants,  one  a nurfe. — 6.  Contingent  expences  of  advertifing, 
paper,  printing. — 7.  Medicines. 

Itwould  further  be  definable,  that  the  Superintending 
Committee  fhould  be  enabled  to  give  premiums  for  the 
communication  of  ingenious  methods  of  procuring,  purify- 
ing, and  admfniftering  airs.  In  this  department,  much  re- 
mains to  be  done. 

For  the  whole,  three  or  four  thoufand  pounds  would  pro- 
bably fuffice  ; but  the  plan  might  be  contraaed  or  enlarged, 
according  to  the  amount  of  the  contributions.  At  all  events, 
it  fhould  be  underftood  that  no  fecond  application  would  be 
made  forfubfcriptions. 

To  obviate'  mifapprehenfion,  it  may  be  proper  to  remark, 
that  the  propofed  inftitution  ought  not  to  be  confounded 
with  ordinary  charitable  foundations,  either  with  regard  to 
its  objeEl , or  to  its  duration.  It  is  not  for  the  fake  of  relieving 
that  diftrefs  which  arifes  from  poverty,  but  that  which  arifes 
from  the  imperfea  ftate  of  medicine,  that  the  prefen t propo- 
fal  is  fubmitted  to  public  confideration.  From  this  latter  fpe- 
cies of  diftrefs  it  is  evident,  that  no  degree  of  affluence  can 
exempt  any  individual.  Relief  is  only  to  be  found  in  more 
powerful  means  of  cure,  or  in  a more  fkilful  application  of 
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the  means,  already  in  ufe.  The  exiftence  of  dangerous  and 
even  incurable  difeafes,  furnifhes  lamentable  proof  of  the 
neceffity  of  fuch  improvements  in  the  moll  important  of  all 
the  arts  : with  the  great  frequency  of  fuch  difeafes,  the  com- 
mon occurrences  of  life  allow  no  one  to  be  unacquainted. 

As  the  fir  ft  ftep  neceffary  towards  the  execution  of  a dc- 
fign  which  depends  upon  public  patronage,  is  to  make  ap- 
plication to  the  Public,  I take  the  liberty,,  at  the  rifque  of 
that  difgrace  which  lometimes  follows  difappointment,  to 
propofe 

1.  That  perfons  difpofed  to  contribute  to  *a  Medica£ 
Pneumatic  Institution,  give  in  their  names  and  fub- 
feriptions  to 

Mr.  Thomas  Coutts  and  Co.’  Strand. 

JLfdaile,  Harnett,  Efdaile,  and  Co.  Lombard-Street. 

Melfrs.  Pybus,  Call,  Pybus,  Grant  and  Hale,  Old  Bond- 
Street. 

Meffrs.  Ranfom,  Moreland,  and  Hammerfiy,  Pall-Mall. 

Melfrs.  Smith,  Payne,  and  Smiths,  George-lireet,  Manfion- 
Houfe. 

Melfrs.  Staples,  Newman,  Anderfon,  Staples,-  and  Lynn, 
Cornhill. 

2.  That  the  fubferiptions  be  veiled  in  the  names  of  Sir 
Benjamin  Llamett,  M.  P.  Alexander  Anderfon,  Efq, 
and  John  Grant,  Efq.  of  Waltham  Place,  Bankers  in 
London,  who  have  obligingly  undertaken  to  a£l  as  truflees 
to  the  Inllitution;  and  who  will  difpofe  of  the  fums  fub- 
feribed,  as  a Committee  to  be  appointed  by  the  fubferibers 
fhall  diredl. 

3.  That  the  fubferiptions  be  advertifed. 

4.  That  before  March  1,  1785,  a general  meeting  of  the 
fubferibers  be  called  at  fome  convenient  place  in  London, 
in  order  to  appoint  a Committee,  to  fix  upon  the  fituation 
of  the  Inllitution,  to  choofe  a Phylician,  & c.  &c. 

5.  That  the  plan  formed  by  the  Committee  be  tranfmitted 

a month  before  its  execution  to  each  fubferiber  for  his  fug- 
gellions.  * 

It  is,  I believe,  in  thehigheft  degree  improbable  that  fuch 
an  eftablifhment  fhould  be  totally  unprodudlive  of  benefit. 
But  even  in  the  worfl  event,  to  have  the  merit  of  the  pro- 
je£l  decided  by  a proper  trial,  will  afford  a fort  ol  melan- 
choly fatisfadlion  to  perfons  labouring  under  difeafes  at  pre- 
fent  invariably  fatal,  and  to  their  friends.  For  as  it  is  ge- 
nerally known  both  that  new  means  of  relief  have  been  pro- 
pofed,  and  that  the  inefficacy  of  thefe  means  has  not  been 
determined  by  experience,  it  is  ealy  to  imagine  how  dil- 
trefling  mull  be  the  feelings  ol  both  pat  ties,  el'pecially  thofe 
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of  the  del'ponding  fufferers,  when  they  find  themfelves  un- 
able to  procure  afupply  of  elaflic  fluids  at  home,  and  when 
their  circumftarices  will  not  allow  them  to  feek  the  only 
chance  of  recovery  abroad.  Whereas,  if  they  could  be  fa- 
tisfied  that  the  means,  which  they  defire  in  vain,  have  been 
tried  and  found  inadequate,  all  regret  on  this  account  would 
ceafe. 

Although  I have  always  ftrifllv  confined  myfelf  to  argu- 
ments in  behalf  of  a trial  of  airs  in  medicine,  without  giving 
the fmallejl  affurance  of  fucrefs , it  may  be  thought  that  the  In- 
ffitution  ought  to  be  confided  to  a phyfician  lefs  prejudiced 
in  favour  of  the  projeft,  than  I can  be  fuppofed  to  be.  In 
this  decifion  I {hall  cheerfully  acquiesce.  If,  however^  a 
contrary  opinion  fhould  prevail,  my  lervices  fhall  not  be 
withheld  from  the  Inftitution. 

Should  the  prefent  application  be  totally  neglefted,  either 
as  unworthy  of  regard,  or  becaufe  defigns,  capable  of  pro- 
moting the  general  welfare,  may  eafily  fail  to  excite  intereff, 
even  when  they  do  not  provoke  ridicule,  I fhall  ftill  diredf 
elaflic  fluids  in  thofe  difeafes,  which  continue  the  reproach  of 
medicine , whenever  I perceive  the  profpett  of  an  happy  ifiue. 
In  whatever  cafes  the  praftice  proves  ufelefs  or  difadvan- 
tageous,  I fhall  as  earneflly  diffuade  from  it  as  I before  ad- 
viled  the  trial.  For  although  it  is  confefiedly  meritorious  to 
explore  the  powers  of  nature,  to  mifreprefent  them  where 
health  is  concerned,  appears  to  me  a flagrant  crime  againft 
fociety. 

Mall,  Clifton,  Sept.  30,  1794. 


Whether  this  plan  be  executed  or  not , it  is  fatisfaElory  torejlcEl , 
that  Pneumatic  Medicine  is  now  in  fuih  a train , that  neither 
. violent  obloquy , nor  artful  insinuations , can  hinder  it  from  proceed - 
ing,  and  its  value  from  being  foo'ner  or  later  determined . The  prac- 
tice will  be  much  facilitated,  by  the  machinery  deferibed  in  the 
following  pages  and,  in  a few  weeks,  its  efficacy,  in  fome  for- 
midable diforders , will  be  fiewn  by  the  publication  of  well  authen- 
ticated facts. 
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PART  I. 

J 

A 

FAMILIAR  EXPLANATION 

4 • 

\ 

OF  THE 

Principles  on  which  Benefit  may  he  cxpeBed from 
FACTITIOUS  AIRS  in  Various  Difeafies. 

I. — Of  the  Atmofphere. 

IT  is  proved,  by  fatisfaftory  experiments,  that  the  lower 
region  of  the  atmofphere  conftfts  of  two  kinds  of  air, 
quite  diftinft  in  many  properties.  One  is  the  kind  called 
Vital,  Dephlogistic ated,  or  Oxygene  Air, 
and  by  a variety  of  names  belides.  The  other  has  been 
named  Azotic,  Phlogistic  ated,  Foul,  or  Bad 
Air.  Where  the  lower  atmofphere  is  not  altered  by 
the  breathing  of  animals,  the  burning  of  fuel,  by  ex- 
halations from  fubterraneous  chemical  proceffes  or  pu- 
trefying fubftances,  and  fuch  local  caufes,  if  you  confine 
and  examine  an  hundred  cubic  inches,  you  will  find 
twenty-feven  or  twenty-eight  to  be  oxygene,  and  the  re- 
maining feventy-two  or  feventy-three  azotic  air.  The 
manner  in  which  air  may  be  imprifoned  and  examined,  is 
defcribed  in  the  writings  of  Dr.  Prieftley,  Mr.  Scheele, 
Mr.  Cavendifh,  and  Mr.  Lavoifier.  Thefe  authors  ex- 
plain much  of  the  nature  of  oxygene  and  azotic  air.  A 
candle  burns  in  a velTel  full  of  oxygene  air  with  dazzling 
brilliancy,  and  is  confumed  with  great  rapidity.  This 
air,  when  it  unites  with  them,  turns  various  fubftances 
.four,  as  beer,  milk.  It  changes  black  blood  from  a vein 
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to  a bright,  florid,  ruddy  colour.  You  may  fee  dif- 
ference of  colours,  by  breaking  a clot  of  blood  tnt  ]ias 
flood  a little  time  in  the  air;  the  furface  will  be  riq^v 
the  infide  dark  coloured.  The  reafon  is,  becaufe 
furface  of  the  blood  draws  to  itfelf  fome  oxygene  fron. 
the  atmofphfre..  When  black  blood  is  put  into  azotic 
air,  it  does  not  become  ruddy.  Azotic  air  extinguifhes 
flame,  does  not  burn  when  mixed,  or  in  contaft,  with 
common  air,  and  is  not  ablorbed  by  lime-water. 

Near  the  earth,  thefe  two  airs  are  found  mixed 
with  furprifing  exaftuefs.  Take  a cubic  foot  from  ten 
different  places,  and  you  will  find  that  a little  more  than 
a quarter  of  each  is  oxygene  ; the  reft  azotic  air;  a little 
carbonic  acid  air,  as  one  part  in  an  hundred,  is  often 
found,  though  no  fires  burn,  or  animals  breathe  near. — 
The  nice  balance  of  attraftion  between  the  two  confti- 
tuent  parts  of  the  atmofphere,  deferves  notice.  Thefe 
two  fubftances,  when  clofely  united,  form  nitrous  acid  ; 
If,  therefore,  they  had  a ftronger  attraftion,  or  were  not, 
by  fome  circumftances,  prevented  from  uniting  clofely, 
all  the  oxygene,  with  part  of  the  azote,  would  be  changed 
into  this  highly  corrofive  acid.  Again,  azotic  is  lighter 
than  oxygene  air;  if,  therefore,  they  had  not  fome  at- 
traction, they  might  feparate,  and  any  animals,  that  fhouH 
be  immerfed  in  an  atmofphere  of  azotic  air,  would  al- 
moftinftantly  expire  : The  undiluted  oxygene  remaining 
below,  would,  as  we  ftiall  prefently  fee,  occafion  violent 
difeafes  in  quadrupeds  with  warm  blood  and  in  man,  as 
well  in  many  other  animals. 

II. — OJ the  breathing  of  man  and  animals  with  warm 

blood. 

It  you  fix  a pipe  to  a bladder  full  of  air,  and,  holding 
your  noftrils,  breathe  this  air  for  fome  time,  your  dif- 
treffed  feelings  will  inform  you  that  it  is  no  longer  fit 
for  breathing^  If  you  transfer  this  breathed  air  into  an 
inverted  glafsjar  full  of  water,  and  turn  up  the  jar  fo  as 
to  keep  in  the  air,  and  admit  none  from  the  atmofphere, 
you  will,  find  that  it  extinguifhes  a candle,  and  deftroys 
the  life  of  a final!  animal,  dipped  into  it.^  It  you  pio- 
tture  another  quantity  of  this  air,  and  add  to  it  a little 
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more  than  one  fourth  of  oxygene  air,  a candle  will  burn 
in  it  juft  as  in  the  atmofphere  ; and  you  may  breathe  it 
as  long  as  fo  much  frefh  air,  though  it  is  not  exaftly  the 
fame  ; for  it  contains,  after  being  breathed,  fome  fixed 
or  carbonic  acid  air,  either  thrown  out  from  the  blood, 
or  formed  in  the  lungs.  Thefe  experiments  indicate, 
that  breathing  renders  common  air  unfit  for  fupporting 
life  or  flame,  by  depriving  it  of  oxygene.  Various  other 
experiments,  by  the  philofophers  above-mentioned,  fliew 
further  that  this  is  the  cafe.  The  blood,  before  it  paffes 
through  the  lungs,  is  dark  ; after  palling,  it  is  florid ; 
dark  blood  in  a bladder,  expofed  to  the  atmofphere,  be- 
comes florid  fuperficially  ; and  in  breathing,  the  blood 
and  air  are  only  feparated  by  membranes  not  unlike  a 
bladder.  Dark  blood,  introduced  into  vefTels  con- 
taining oxygene  or  common  air,  leffens  its  quantity,  as 
it  becomes  ruddy.  Hence  it  appears,  that  the  blood 
drinks  up  a portion  of  the  oxygene  air  received  into  the 
lungs ; and  from  various  confiderations,  this  appears  to 
be  ufed  in  the  contrablion  of  the  mufcles,4»>in'  feveral 
fluids,  fecreted  from  the  blood  ; for  the  blood,  after  tra- 
veling the  body,  comes  back  to  the  lungs  dark,  or  with- 
out the  oxygene,  which  it  received  in  pafTi ng  through 
them.  It  has  been  calculated,  that  an  healthy  man  re- 
quires nearly  five  cubic  feet  ot  air,  or  if  cubic  feet 
nearly  of  oxygene  air,  every  hour. 

So  much  is  premifed  to  render  the  following  expert 

ments  and  fpeculations  intelligible  to  fome  readers. 

They  will  find  more  in  Dr.  Goodwin’s  connexion  of  lift, 
■uith  refpiration,  Mr.  Coleman’s  differtation  on  ffpended 
refpiration,  Dr.  Menzies’  Tent  amen  de  refpiratione  ( An- 
nates  de  Chimie , 1791,  p_.  211),  in  my  three  publications 
on  the  propriety  of  employing  elaftic  fluids  in  various 
diforders,  and  the  chemical  authors  already  quoted. 

It  appears  that  the  fkin  imbibes  and  exhales  air.  It 
will  imbibe  various  kinds ; but,  as  it  is  found  in  equal 
times  to  take  in  three  or  four  times  as  much  oxygene  air 
as  any  other,  it  probably  fele&s  oxygene  alone  from  the 
atmofphere.  Some  philofophers  fuppofe  the  human 
ipecies  to  have  exifted  in  a monkey  ftate  ; would  the 
hair  then  fo  much  prevent  the  cutaneous  abforption  of 
oxygene  as  the  cloaths  at  prefent  ? 
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ill. — Though  the  proportion  of  oxygene  in  the  atmofphcn 
may  be  bejl  adapted  to  the  average.  Jlate  of  health, 
may  the  proportion  not  be  fmaller  than  is  beneficial  in 
fome  diforders,  and  larger  than  in  others  ? 

Confiderale  perfons  will,  I conceive,  reply  that  this  is 
probable.  I have  made  many  experiments  on  animals, 
to  illuflrate  the  effect  ot  atmofpheres  of  various  conflitu- 
tion.  I fhould  have  made  more,  had  I not  been  abfent 
from  England,  or  travelling  for  the  greater  part  of  the 
laft  eight  months.  No  inveffigation  of  greater  impor- 
tance to  humanity,  or  extent,  can  be  imagined.  This  is 
only  a rude  beginning.  Others  will  affift  in  continuing 
the  enquiry. 

IV. — The  ejfcEl  of  breathing  oxygene  air  undiluted. 

Dr.  Prieflley  and  Mr.  Lavoifier  found  animals  either 
to  die,  or  to  become  exceedingly  ill  in  fuch  air,  while  it 
continues  more  oxygenated  than  the  atmofphere,  and  will 
fupport  the  life  of  other  animals.  It  is  not  then  defeft, 
but  excefs  of  oxygene,  that  is  pernicious  here.  The 
heart  and  arteries  pulfate  more  quickly  and  forcibly  ; the 
eyes  grow  red  and  feem  to  protrude ; the  heat  of  the 
body  is  faid  confiderably  to  increafe  (a),  fwcat  to  break 
out  over  the  whole  body,  and  fatal  mortification  of  the 
lungs  to  come  on.  Thefe  appearances  denote  violent 
inflammation : Animals  have  always  appeared  to  me  to 
fuffer  extremely^  foon  after  immerfion  in  unmixed  oxy- 
gene air.  To  my  own  lungs,  it  feels  like  ardent  fpirits 
applied  to  the  palate  ; and  I have  often  thought  I could 
not  furvive  the  infpiration  of  oxygene  air  from  manga- 
nefe  by  heat  many  minutes.  The  exiftence  of  inflam- 
mation is  fully  eflablifhed  by  diffe&ion,  as  others  have 
found,  and  as  appeared  from  the  following  experiment. 
A large  kitten  was  kept  feventeen  hours  in  a veffel  con- 
taining feveral  cubic  feet  of  air  from  manganefe,  of 
which  about  eighty  parts  in  an  hundred  were  oxygene. 
This,  and  another  kitten  of  nearly  the  fame  fize,  which 
had  lived  as  ufual,  were  then  differed  in  my  prefence, 
by  Mr.  Guillemard,  of  St.  John’s  College,  Oxford,  who 
immediately  made  the  following  minute  of  the  appear- 
ances : 

(a)  Girtanner  Antiphlogiflifchc  Chemic,  p.  263. 
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ances ; — “ The  lungs  were  of  a flortd  red  colour  in  the 
" oxygenated  kitten  (A) ; in  the  other  (B),  they  were 
“ pale  ; the  difference  was  very  ftriking,  both  in  the  in- 
“ flated  and  uninflated  ffate;  the  edge  of  one  lobe  in  A 
“ was  marked  with  livid  fpots  (as  in  mortification).  The 
“ pleura  was  likewife  evidently  inflamed.  The  heart  in 
“ A was  of  a florid  red  colour.  The  liver,  kidney, 
“ fpleen,  and  blood  vefTels  of  the  mefentery  and  urinary 
“ bladder,  were  of  a brightifh  red  colour.  In  B,  the 
“ heart  was  of  a deepifh  colour.  The  liver,  fpleen, 
“ kidneys,  and  blood  vefTels  in  general,  were  of  a bluifh 
“ or  purple  colour.  Both  kittens  had  been  fucceffively 
“ killed  by  immerfion  under  water.  Upon  opening  into 
“ the  head,  there  was  no  appearance  of  inflammation. — 
“ The  blood  vefTels  bad  rather  a florid  colour  ; but  there 
te  was  .no  fign  of  extravafation,  or  more  than  the  ufual 
“ quantity  of  blood.  In  B,  on  railing  the  fku  11,  there 
“ appeared  a quantity  of  blood  between  the  bones  and 
“ the  membranes  of  the  brain,  of  which  the  blood  vefTels 
“ were  turgid  with  dark-coloured  blood. 

“ In  A,  the  heart  readily  obeyed  the  flimulus  of 

pricking  : The  fpontaneous  contractions  of  the  right 
“ auricle  and  ventricle  were  frequent;  they  continued' 
“ with  little  diminution  of  frequency  and  force  for  above 
“ half  an  hour.  In  about  an  hour,  they  had  wholly 
“ ceafed. 

“ In  B,  the  irritability  of  the  heart  was  at  firff  equi- 
“ vocal.  On  opening  the  pericardium  halt  an  hour  after 
4t  the  fternum  had  been  removed,  the  motions  of  the 
“ heart  became  .very  vifible  ; they  continued  more  than 
“ an  hour  after  the  firff  expofure  of  the  contents  of  the 
“ thorax.” 

The  univerfally  diffufed  florid  colour  in  A was  parti- 
cularly ftriking  : So  was  the  dulnefs  of  one  heart  at  firff, 
and  the  vivacity  of  the  other ; Of  the  latter,  I believe 
the  fpontaneous  pulfations  in  all  were  many  times  more 
frequent  and  forcible;  though  this  circumftance deferves 
more  particular  examination  than  we  bellowed  upon  it. 
The  kitten  (A)  had  eaten  fome  time  after  being  put  into 
the  refervoir,  as  appeared  from  the  ffate  of  fome  food 
introduced  at  the  fame  time.  The  air  feemed  to  have 
fuffered  little  diminution  either  in  quantity  or  quality  : 

The 
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The  reafon  will  appear  from  a fubfequent  experiment. 
On  cutting  the  wind-pipe  of  A to  blow  up  the  lungs,  a 
good  deal  of  vifcid  mucus  flowed  out.  This  was  occa- 
floned  by  ftrong  affion  continued  for  fometime,  and  was 
not  feen  in  B. 

V. — Experiments  with  air,  containing  fomewhat  more 
oxygene  than  the  atmojphere . 

In  my  letter  to  Dr.  Darwin,  I conjefiured  “ that 
“ Divers  would  be  able  to  continue  longer  under  water, 
“ if  before  immerfion  they  were  to  breathe  air  of  an 
“ higher  than  the  ordinary  flandard”  (p.  13).  I made 
feveral  experiments  to  determine  whether  this  fuppofition 
was  juft  ; in  each  two  animals  of  the  fame  litter  were 
employed  ; and  as  feveral  fpeftators  were  lometimes  pre- 
• fent,  they  were  defired  to  fix  upon  the  weakeft  for  oxy- 
genation. The  following  report  I literally  tranfcribe 
from  my  journal,  as  it  was  fettled  and  fubfcribed  by  the 
fpe&ators  : “ Auguft  20th,  1793.  Kitten  C was  placed 
“ in  a mixture  of  nearly  two-thirds  oxygene  air  from 
“ manganefe,  and  one-third  atmofpheric  air ; it  was 
“ kept  twenty  minutes  in  the  veffel,  which  was  from 
“ time  to  time  fupplied  with.  oxygene  air,  fo  as  to  keep 
“ the  air  better  chan  atmofpheric  air,  which  was  known 
“ by  dipping  a candle  into  it,  and  obferving  that  it 
“ burned  with  a brighter  flame.  At  the  expiration  of 
“ the  twenty  minutes,  C and  D,  which  had  breathed 
“ atmofpheric  air,  were  immerfed  in  water  till  perfeft 
“ afphyxia  came  on.  At  the  inftant  they  were  taken 
“ out,  there  appeared  in  both  a motion  of  the  lower  jaw; 
“ C began  fenfibly  to  recover,  while  D lay  as  dead : In 
“ a minute  and  halt,  C rofe,  and  began  to  walk  about 
“ the  room,  ftaggering  at  firft,  D being  ftill  motionlefs 
“ or  nearly  fo  ; in  this  ftate  it  continued  for  fifteen  mi- 
*•  nutes,  when,  for  the  firft  time,-  it  raifed  itfelf,  and  im- 
mediately  afterwards  fell  on  its  fide. 

“ Christopher  Machell. 

“ Richard  Lovell  Edgeworth. 

“ J.  Guillemard. 

“ Jas.  Sadler. 

“ Thomas  Beddoes. 

“ Kitten  D died  the  next  day.  ” 
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Ot  the  other  fimilar  experiments,  it  is  fufficient  to  ob- 
ferve,  that  the  refult  was  always  in  fome  degiee  the  fame  , 
fometimes  the  unoxygenated  animal  failed  to  recover ; 
it  was  generally  noticed  that  the  oxygenated  fhewed 
fig-ns  of  life  under  water  the  longeft ; and  fometimes  that 
it  ft ruggled  as  much  as  ever  after  its'oxygenated  fellow 
had  ceafed  to  move.  Thus,  in  an  expeiiment,  Septembei 
28,  a whelp,  which  had  refpired  atmofpheric  mixed 
with  one-third  of  oxygene  air  for  thirty-four  minutes, 
is  regiftered  to  have  been  as  much  alive  as  before  im- 
merfion  under  water,  another  puppy  of.  the  fame  litter 
unprepared,  and  immerfed  at  the  fame  time,  having  be- 
come motionlefs.  Thefe  faffs  illuflrate  the  query  con- 
cerning divers.  To  obviate  any  miftake  from  difference 
of  conflitution,  the  experiment  was  fometimes  repeated 
upon  the  fame  pair  of  animals,  one  being  oxygenated  one 
day,  and  the  other  the  next,  or  the  day  following.  The 
water  in  which  they  were  drowned,  was  fometimes  heated 
to  the  temperature  of  the  body. 

But  as  unequal  quantities  of  liquid  have  been  found  to 
get  down  the  wind-pipe  of  drowning  animals,  it  feemed 
proper  to  repeat  the  experiment  in  another  manner. — ■ 
Accordingly,  ot  two  greyhound  puppies  of  the  fame 
litter,  ten  days  old,  E the  weaker  was  kept  an  hour  and 
fifty  minutes  in  a mixture  ot  two  thirds  of  atmofpheric 
air,  and  one-third  of  oxygene  air  from  heated  manga- 
nefe.  F was  left  as  ufual : Both  were  then  immerfed  in 
hydrogene  air.  F foon  appeared  much  agitated,  and  ex- 
preffed  much  uneafinefs.  E moved  very  little,  and 
foon  placed  itfelf  in  the  couchant  pofture,  with  the  head 
between  the  fore-legs  and  the  muzzle  retting  on  the  bot- 
tom of  the  veffel.  In  five  minutes,  F was  lying  on  its 
fide,  now  and  then  breathing,  which  it  did  lefs  and  lefs 
frequently  and  more  feebly.  In  ten  minutes,  this  effort 
was  fcarce  perceptible  : In  two  minutes  more,xit  was  not 
once  repeated.  For  the  latt  fix  out  of  the  twelve  mi- 
nutes, E was  fo  perfectly  ftil'l,  that  we  were  difpofed  to 
believe  it  dead;  and  a perfon  prefent  faid,  “ this  expe- 
“ riment  will  turn  out  ill  for  oxygene.”  During  thefe 
latt  fix  minutes,  E had  not  infpired  at  all;  and  from  the 
firtt,  the  refpiration  was  very  infrequent. 

At  the  end  of  the  twelve  minutes,  both  puppies  were 
taken  out  of  the  hydrogene  air ; E immediately  cried 

and 
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and  ftruggled,  F being  quite  motionlefs.  They  were  laid 
before  a fire  ; E cried,  moved,  and  foon  walked  as  ufual ; 
F feeming  quite  dead.  In  fixteen  minutes,  a flream  of 
oxygene  air  was  blown  into  F’s  mouth,  but  no  fign  of 
life  appeared,  The  animal  was  afterwards  opened;  upon 
irritating  the  pericardium  with  a pointed  knife,  fo  as  to 
prefs  upon  the  heart,  no  movement  followed  ; the  peri- 
cardium being  removed,  the  heart  began  to  contrafl 
fpontaneoufly  ; a ffream  of  oxygene  air  being  direfted 
upon  the  heart,  its  aftion  became  more  flrong  and  fre- 
quent; the  number  of  ftrokes  was  about  feventy  in  a 
minute.  The  colour  of  the  heart  (probably  from  the  fil- 
ling of  its  own  blood  veflels)  changed  from  pale  to  red. 
The  difference  of  colour  in  the  tongues  of  thefe  puppies 
was  ffriking  even  by  candle  light,  after  the  experiment, 
that  of  E being  much  more  ruddy.  The  following  va- 
riation of  the  experiment  feems  worth  tranfcribing  from 
the  journal : Of  two  puppies  of  the  fame  litter,  the 
weaker  G was  kept  in  atmofpheric  air  mixed  with 
one-third  oxygene,  and  II  for  an  equal  time  in  atmof- 
pheric air  with  one-third  hydrogene.  Both  were  plunged 
into  tepid  water.  H became  motionlefs,  while  G moved 
with  force,  cried  on  being  taken  out,  and  feemed  little 
affe&ed. 

The  effefl  of  oxygene  air  was  very  ffriking  in  recover- 
ing H.  It  began  to  move,  and  refpire  the  moment  it 
was  put  into  a veffel  containing  this  air. 

It  was  fometimes  obferved,  that  the  movements  of  very 
young  puppies  under  water,  did  not  entirely  ceafe  in  lefs 
than  fifteen  minutes. 

VI. — NeceJJity  of  oxygene  air  to  mufcular  exertion. 

The  blood  in  the  veins  is  dark ; in  the  arteries  it  is 
bright.  When  the  relpiration  is  ftraitened,  the  ar- 
terial blood  becomes  darker  ; when  accefs  of  oxygene  air 
is  prevented,  all  the  blood  becomes  dark.  In  drowned 
and  ftrangled  perfons,  the  face,  lips,  the  fkin  under  the 
nails,  and  fome  other  parts,  are  of  a violet  or  dark  blue 
colour.  Here  the  blood  can  receive  no  oxygene. — 
There  are  a number  of  cafes  on  record,  where,  from  bad 
conformation  of  the  heart  and  adjacent  great  blood  veffels, 
part  of  the  blood  only  paffed  through  the  lungs ; the  reft: 
paffed  in  the  dark  difoxygenated  ftate  in  which  it  returns 
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from  the  veins,  into  the  arteries  again.  Such  perfons 
are  always  blue  or  livid.  They  are  extremely  feeble  ; 
in  walking,  are  fometimes  obliged  to  Hop  every  third 
ftep,  and  cannot  make  any  exertion  of  the  mufcles  with- 
out inftant  panting  and  wearinefs.  They  commonly  die 
fuddenly  ; you  will  find  an  account  of  fuch  individuals 
in  the  Commentaries  of  the  Injlitution  at  Bologna.  VoJ. 
6,  p.  64.  Philofoph.  Tranfattions,  vol.  55,  p.  72.  Me- 
dical Obfervntions  and  Enquiries,  vol.  6.  in  my  Medical 
Obferv.  p.  62.  Abernethfs  Surgical  Effays,  part  2. — 
Perfons  ill  of  fea-fcurvy,  often  drop  down  dead  in  mak- 
ing a fudden  effort,  and  from  furprize.  There  is  reafon 
to'Telieve,  that  either  living  in  confined  air,  or  on  faked 
food,  occafions  a deficiency  of  oxygene  in  the  fluids 
and  folids. 

Hence,  if  a perfon  were  to  keep  quite  flill,  a given 
quantity  of  air  fhould  ferve  him  to  breathe  longer  than 
if  he  exerted  himfelf.  Thus  fhould  any  perfons  find 
themfelves  again  in  the  fituation  of  Mr.  Holwell  and  his 
fellow-fufferers  in  the  Black-hole  prifon  at  Calcutta, 
their  befl  chance  of  furviving  would  probably  be  to  for- 
bear vehement  ftruggles.  The  fever  of  the  furvivors 
appears  to  have  been  occafioned  by  the  great  flimulating 
power  of  frefh  air,  and  of  the  fenfations  their  efcape 
muff  have  occafioned. 

The  following  experiments  render  probable  the  expen- 
diture of  oxygene  in  mufcular  exertion.  Of  two  half-grown 
kittens  of  the  fame  litter,  one  was  teazed  to  make  ef- 
forts for  half  an  hour,  and  then  put  into  an  air-tight 
veffel,  in  which  it  lived  48  minutqs  ; the  other  lived  g6  m. 
in  the  fame  veffel  ; it  would  require  more  fuch  cruel 
experiments  to  decide  whether  fpeedier  death  here  arofe 
from  previous  confumption  of  oxygene  by  ftrong  muf- 
cular attion,  and  the  fubfequent  neceffity  of  a fupply. 
It  fhould  be  obferved,  that  the  firft  animal  was  not  re- 
fpiring  more  deeply  than  the  fecond,  at  the  time  they 
were  inclofed. 

The  following  faff  is  remarkable,  and  countenances, 
but  does  not  rigoroufly  prove,  the  hypothefis.  A grown 
cat  was  inclofed  in  an  air-tight  glafs  veffel.  She  imme- 
diately became  furious  to  a degree  beyond  what  I have 
•bferved  in  any  animal  under  experiment.  The  violent 
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agitation  continued  for  20  minutes.  In  5 minutes  more — 
25  minutes  in  all — fhe  appeared  dead  ; Ihe  was  left  in  the 
veffel  two  minutes  longer,  and  proved  to  be  quite  dead. 
A lighted  candle  was  immediately  extinguilhed  on  being- 
introduced  into  the  veffel. 

Into  the  fame  veffel  another  cat  of  the  fame  fize  and 
age  nearly,  to  which  a fmall  glafs  of  white  wine  had 
been  given  half  an  hour  before,  was  introduced.  This  cat 
fate  almolt  perfeftly  ftill  during  the  whole  experiment. 
It  lived  47  minutes,  or  nearly  twice  as  long  as  the  other. 

In  order  to  vary  the  experiment,  half  a glafs  of  fherry 
was  given  to  a kitten  nearly  grown.  It  was  immediately 
put  into  the  fame  receiver;  and  fet  to  Jlruggle  very  vio- 
lently. It  foon  appeared  to  refpire  with  difficulty.  In 
15  minutes  the  refpirations  were  98  or  100  in  a minute. 
It  did  not  refpire  after  the  34th  minute,  and  in  2 mi- 
nutes more  was  taken  out  infenfible. 

A fellow  kitten,  no  way  prepared,  was  placed  in  the 
fame  receiver,  and  remained  very  tranquil  for  above  a 
quarter  of  an  hour ; its  refpiration  was  never  fo  frequent 
as  that  of  the  former  ; and  it  raifed  its  head  and  breathed 
at  the  end  of  41  minutes. 

We  have  then 

Minutes.  Minutes. 

An  harralfed  kitten  living 
Its  fellow,  not  previoufly  harralfed, 

A grown  cat  not  prepared,  but  fu- 
rioully  agitated,') 

Another  perfe&ly  tranquil,  having 
drank  wine,  - 
A large  kitten  immediately  after 
wine,  and  violent,  - 
Its  fellow  tranquil  without  wine, 

In  thefe  fix  experiments  the  fame  velfel,  that  is,  the 
fame  quantity  or  air,  was  ufed.  It  may  be  faid,  by  a 
perfon  unufed  to  accuracy  of  terms,  “ no  wonder  the 
moll  exhaufled  animals  ffiould  periffi  foonelt.”  By  con- 
fidering  a moment,  he  will  perceive,  that  it  is  defireable 
to  know  precifely  in  what  this  exhaultion  confifts.  I 
formerly  conje&ured  that  oxygene  is  confumed  falter  by 
an  animal  under  the  firft  operation  of  wine  or  other  fuch 
llimulants ; and  Dr.  Withering  afterwards  adduced  the 
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experience  of  Mr.  Spalding  in  confirmation  of  this  con- 
jecture. It  is  not  fo  eafy  to  make  the  experiment  upon 
animals,  the  efforts  of  fome  under  confinement  being  fo 
much  more  violent  than  of  others.  The  laft  experiment 
was  made  with  a view  to  this  queftion,  but  the  two  pre- 
ceding incline  me  to  refer  fpeedier  death  in  this  inftance 
to  the  violent  ftruggles,  rather  than  to  the  wine. 


VII. — Another  comparative  experiment  with  an  Animal 
charged  with  oxygens. 

Of  two  half-grown  rabbits  (K  and  L)  of  the  fame 
brood,  colour,  fize,  and  apparent  ftirength,  K was  put 
into  a large  refervoir  containing  atmofpheric  air  with  a 
little  oxygene.  After  fome  hours  it  was  taken  out,  and 
placed  for  an  hour  in  a mixture  of  nearly  equal  parts  of 
oxygene  and  atmofpheric  air„  It  did  not  feem  to  fuffer 
in  its  refpiration  ; K and  L,  which  latter  had  remained 
at  large  in  the  fame  apartment,  were  then  inclofed  in  a 
velfel,  and  placed  in  a freezing  mixture.  In  20  minutes 
fome  of  the  cold  brine  was  poured  upon  the  bottom  of 
the  veffel  in  which  the  rabbits  were  : in  30  minutes  L 
feemed  affefted,  in  45  was  fcarce  alive,  and  in  53  was 
quite  lifelefs,  and  frozen  ftiff.  K feemed  fufficiently 
lively,  only  its  feet  were  frozen  ftiff.  They  were  dip- 
ped in  cold  water,' and  the  animal  recovered  perfectly. 
I obferved  many  convulfions  and  much  tremor  of  the 
limbs  during  recovery.  It  was  between  8 and  9 o’clock 
in  the  evening  when  the  rabbits  were  taken  out  of  the 
velfel.  K,  by  12,  had  recovered  the  ufe  of  its  forelegs 
and  being  left  not  far  from  a dying  fire  within  the  fender' 
was  found  in  the  morning  running  about  the  room,  when 
it  eat  cabbage  leaves  freely.  It  was  kept  alive  for  a 
week,  when  the  legs  appeared  difeafed  from  too  quick 
application  of  heat  at  firft. 

The  experiment  being  repeated  without  admitting  li. 
quor  into  the  receiver,  the  refult  was  fimiJar.  Would 
opium  and  wine  enable  an  animal  to  refift  the  freezing- 
mixture,  as  oxygene  does  ? 

B 2. 


VIII, 
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VIII. — Experiments  with  oxygene  and  other  airs , largely 
dijlributed  through  the  cellular fubjlance. 

Dr.  Maxwell,  aiTifted  by  Dr.  Goodwyn  and  fome 
bther  friends  of  accuracy  and  genius,  forced  different 
airs  under  the  fkin  of  animals,  whence  every  perfon  in 
any  degree  acquainted  with  anatomy,  knows  they  would 
infinuate  themfelves  far  and  wide  through  the  body,  in 
confequence  of  thy  free  communication  between  different 
portions  of  the  cellular  fubftance. — I.  4!  pints  of  atmof- 
pherical  air -were  forced  under  the  fkin  of  a bitch,  weigh- 
ing 2olb.  ; the  incifion  was  clofed  by  a future  : the  ani- 
mal appeared  uneafy  and  indifpofed  for  36  hours  ; the 
puffing  did  not  begin  to  fubfide  before  the  qth  day  ; on 
the  20th,  no  air  was  left  except  a little  about  the  lower 
part  of  the  belly. — II.  3 pints  of  air,  in  which  a light 
had  burned  out,  were  forced  under  the  fkin  of  a dog 
weighing  131b.  For  fome  hours  the  animal  appeared 
flupid.  The  emphyfema  or  puffing  feemed  to  decreafe 
during  the  3d  day  ; on  the  16th  ccnvulfions  came  on 
and  frequently  returned  ; on  the  20th  the  dog  died,  much 
debilitated.  In  three  other  experiments  nearly  the  fame 
phaenomena  were  obferved. — III.  4 pints  of  oxygene  air 
were  infufed  in  the  fame  manner  into  another  dog  ; 
flight  uneafinefs  was  obferved  for  the  firft  hour,  and 
afterwards  the  animal  appeared  exceedingly  lively 
(maxima  alacritas ).  Next  day  the  emphyfema  began  to 
leffen  ; by  the  10th  all  the  air  was  abforbed.  In  another 
dog  of  191b.  3^  pints  of  this  air  difappeared  in  8 days  ; 
in  a third  of  2 lib.  3 pints  in  8 days  ; in  a 4th  of  2olb. 
3 pints  nearly  in  7 days.  The  2d  and  3d  were  affefted  as 
the  firft  dog  ; the  4th  was  in  no  way  affefted. — IV . Car- 
bonic acid  air  was  infufed  into  feveral  dogs  and  rabbits. 
A large  quantity  (as  much  as  2 pints  in  a dog  of  171b) 
difappeared  during  the  operation  ; the  reft  was  gradually 
abforbed  in  4 — 14  days.  No  inconvenience  followed, 
except  in  one  cafe  where  a pint  of  air  infufed  into  a 
rabbit  3 months  old,  occafioned  uneafinefs  from  deten- 
tion ; but  even  here  the  animal  eat  with  a good  appetite 
in  half  an  hour.  The  inftantaneous  difappearance  of 
iro  much  air  in  thefe  experiments,  was  probably  owing 
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to  it's  combination  with  the  moifture  in  the  cellular  fub- 
ilance. — Inflammable  air  (from  metallic  folutions,  I fup- 
pofe)  occafioned  heavinefs  and  {hivering  in  two  dogs  ; 
3 pints  in  one,  2f  in  the  other.  Some  detumefcence  was 
obferved  on  the  4th  day  in  both;  in  13  days  the  air  was 
all  gone  in  the  lft,  and  in  the  2d  in  9 days. — VI.  2f  pints 
of  nitrous  air  wereinfufed  into  a dog  of  281b.  It  howled 
as  if  in  exquifite  pain  : in  15  minutes  it  ftaggered  as  if 
drunk  ; then  convulfions  came  on,  and  vomiting  with 
involuntary  excretions.  In  30  minutes  it  lay  enfeebled 
on  the  ground,  making  deep  and  laborious  infpirations, 
in  54!  it  died,  the  convulfions  continuing  to  the  laft. — 
The  heart  had  all  its  cavities  full,  and  was  quite  inir- 
ritahle.  The  lungs  were  of  a pale  faffron  colour,  and 
{hewed  no  veftige  of  red  blood.  Brain  in  a natural  {late. 
In  another  experiment  if  pint  of  nitrous  air  produced 
the  fame  effefts,  and  death  in  45  minutes.  In  neither 
cafe  were  the  external  mhfcles  inirritable.  Rabbits  died 
juft  as  thefe  dogs,  and  the  fmell  of  nitrous  acid  was  per- 
ceived when  the  lungs  were  inflated  and  left  to  collapfe. 
In  this  thefis  (Edinburgh  1787)  Dr.  Maxwell  relates 
other  experiments,  in  which  airs  were  thrown  into  the 
biood-veffels.  By  one  (p.  22)  he  {hews  that  elaftic 
fluids  do  not  prove  fatal  till  they  get  into  the  cavities  of  the 
heart.  But  as  thefe  latter  experiments  fuggeft  no  conclu- 
fion  concerning  the  medicinal  power  of  elaftic  fluids,  I 
need  not  confider  them  at  prefent.  Mr.  Achard  of  Berlin, 
was  the  firft  who  publifhed  experiments  with  different  airs 
injefted  into  the  cellular  membrane.  But  Mr.  Achard  is 
a writer  whom  one  can  feldom  quote  with  confidence. 

IX. — Experiments  with  hydrogene  and  other  mephitic  airs. 

Dr.  Prieftley,  [Exp.  on  Air,  N.  Ed.  I.  229,)  fays, 
“ Inflammable  air  kills  animals  as  fuddenly  as  fixed  air 
and  as  far  as  can  be  perceived,  in  the  fame  manner* 
throwing  them  into  convulfions,  and  thereby  occa- 
“ fioning  prefent  death.”  Dr.  Prieftley  does  not  fay 
how  he  afcertained  the  former  part  of  this  afiertion,  and 
I apprehend,  it  will  be  found  erroneous,  if  it  regard 
inflammable  air  from  zinc  or  malleable  iron  with 
fteam.  Mr.  Scheele  could  make  20  infpirations  with- 
out inconvenience  ; and  I have  feen  fevqral  perfons 

breathe 
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breathe  {till  oltener  from  a tube  through  which  a current 
of  this  air  fet,  their  noftrils  not  being  clofed  ( Letter  to 
Dr.  Darwin,  p.  44 J.  Hence  I concluded  that  this  bland 
air  might  with  impunity  be  breathed  unmixed,  longer 
than  any  other  mephitic  air,  except  perhaps  azotic.  Dr. 
Macdonnel  of  Belfaft,  whofe  abilities  and  (kill  in  phy- 
fiological  refearches  mull  be  well  remembered  by  all 
who  ftudied  medicine  at  Edinburgh  8 or  g years  ago, 
confirms  me  in  this  opinion.  “ I have  tried,  (he  informs 
me  in  a letter  dated  Auguft  13,  1794),  “ hydrogen  air 
“ in  five  pulmonary  cafes,  in  two  of  which  it  had  a very 
“ fudden  and  a very  favourable  influence.  In  one  of 
“ the  others  the  meafles  fupervened  upon  phthifis,  and 
“ feemed  to  decreafe  the  firft  difeafe. — My  patients 
“ fometimes  refpired  hydrogen  air  for  a minute  and  half 
“ at  a time  ; the  more  frequently  they  repealed  the  ex- 
“ periment,  the  more  eafy  did  it  become  ; but  after  15 
“ or  20  infpirations  I always  obferved  the  face  to  grow 
“ dark  and  livid.  I am  aftonifhed  at  the  length  of  time 
“ which  man  can  breathe,  and  animals  live  in,  hydrogen 
“ air.” 

Dr.  Gilby  of  Birmingham  noted  the  following  appear- 
ances, and  immediately  afterwards  drew  out  this  minute. 

“ Hydrogene  Air." 

“ A moufe  immerfed  in  hydrogene  air — from  water 
“ and  heated  malleable  iron — continued  30  feconds  with- 
“ out  fhewing  any  mark  of  diftrefs ; refpiration  then 
“ became  laborious ; one  minute  33  feconds  from  the 
“ time  of  immerfion  it  infpired  ; but  it  moved  no  more, 

and  when  taken  out,  proved  to  be  quite  dead. 

“ Fixed,  or  Carbonic  acid  Air.” 

“ Another  moufe,  immerfed  in  this  air,  was  inflantly 
“ affe&ed  ; and  in  15  feconds  was  completely  dead.” 
A young  wood  pigeon,  in  hydrogene  air,  ceafed  to  gape 
and  move  in  2 minutes  35  feconds.  For  10  or  15  fe- 
conds it  did  not  appear  incommoded.  Its  fellow,  in 
carbonic  acid  air,  ceafed  to  gape  and  move  in  43  feconds. 
It  fhewed  diftrefs  inflantly  on  immerfion. 

Young 
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Young  animals  do  not  drown  fo  foon  as  old. — 
Imagining,  therefore,  that  young  animals  would  afford 
a more  fenfible  fcale  on  which  to  meafure  the  power  of 
different  mephitic  airs,  to  extinguifh  life,  I made  the  fol- 
lowing experiment.  A puppy,  four  days  old,  was  put 
into  a veffel  of  hydrogene  air  from  heated  iron  and  wa- 
ter. It  ceafed  to  breathe  and  move  twenty-two  minutes 
afterwards. — Another  puppy,  of  the  fame  litter,  was  put 
into  carbonic  acid  gas,  it  ceafed  to  breathe  and  move  in 
one  minute  and  an  half — Comparative  experiments  of 
this  kind  require  repetition ; two  apparently  fimilar  ani- 
mals may  be  tenacious  of  life  in  different  degrees,  from 
caufes  not  yet  difcovered  ; moreover,  if  immediately 
beforp  immerfion,  one  fhould  have  infpired,  and  the 
other  expired,  this  might  occafion  a wrong  inference. 
By  keeping  animals,  feemingly  equal,  in  different  unre- 
fpirable  airs,  till  all  appearances  of  life  in  one  or  the 
other  had  ceafed  ; then  taking  the  furvivor  out,  fuffer- 
ing  it  to  recover,  and  after  fome  days  drowning  it  again 
in  that  air  in  which  its  fellow  had  perifhed  before,  I 
hoped  to  determine  this  queflion  certainly  for  the  fub- 
jefts  of  experiment,  and  by  analogy  for  all  animals  of  the 
fame  clafs. 

Accordingly,  three  rabbits  of  the  fame  litter,  feven 
weeks  old,  much  about  half  grown,  and  weighing  one 
pound  and  an  half  each  were  fucceffivelyimmerfed  in.  three 
different  kinds  of  air.  Dr.  Gilby  being  prefent  at  this 
experiment  alfo,  noted  the.  appearances  at  the  moment 
they  occurred. 

Experiment  I. — Rabbit  X. 

“ In  hydrogene  from  water  and  heated  malleable  iron . 


Minutes, 

Seconds,  after  immerfion. 

" In  i 

20 

Moved  about,  in  appearance 
little  diflreffed. 

1 

<50 

Began  to  breathe  fhort. 

2 

0 

Vifibly  diflreffed. 

4 

1 5 

Much  agitated. 

7 

0 

I aken  out,  breathing  very 
fhort  and  thick. 

“ Inlefsthan  17 
“ In  40 

0 

Completely  recovered. 

0 

f Which  was  foon  as  food 

was  offered,)  began  to  eat. 

“ Exp. 

( 24  ) 


“ Experiment  II.— Rabbit  P. 


“ In  hydro  carbonate  airjrom  hot  charcoal  and  water , twice 
pnjjed  through  water. 


Minutes. 

Seconds. 

“ In 

0 

25 

Breathed  fhort,  diftrelfed. 

0 

3 5 

Violently  agitated,  conti- 

S 

nued  fo  15  leconds  ; in- 
fpiredat  long  intervals  for 
fomefeconds:fcarcealive. 

“ After 

1 

3° 

No  infpiration  or  move- 
ment feen. 

“ In 

4 

0 

Taken  out  for  dead — did 

not  recover. 

p.M.-tri"  ' -yu.M... 

“ Experiment  III. — Rabbit  Q. 


“ In  carbonic  acid  air , from  heated  chalk.” 


“ In 


Minutes,  Seconds,  after  immerfion. 
o 20  Strongly  convulfed. 

o 35  Gafped  at  intervals. 

0 49  Has  continued  gafping. 

1 o Nearly  dead. 

1 15  Quite  dead. 

2 o Taken  out,  perfedlly  life- 

lefs,  did  not  recover. 

Experiment  IV. — Rabbit  R. 


At  the  time  of  making  thefe  experiments  I had  not 
pure  azotic  air  at  command,  and  had  neglefted  to  ufe  it 
when  I had  ; the  following  obfervation  makes  it  highly 
probable,  that  this  air  is  not  more  fuddenly  deleterious 
than  hydrogene.  A candle  having  burned  out  in  a vef- 
fel  full  of  atmospheric  air  in  contaft  with  lime  water, 
a very  fmall  kitten  (about  14  days  old)  was  put  into  the 
fame  portion  of  air  ; after  the  death  of  this  kitten,  which 
did  not  happen  in  lefs  than  3 hours,  the  fellbw  of  the 
three  preceding  rabbits  was  introduced  ; the  following 
were  the  appearances: 

Minutes. 
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Minutes. 

I 

l Breath  fhort — turns  round. 

3 In  no  great  diftrefs,  breath  fhort. 

g The  fame. 

7 Breath  fhorter. 

10  Refpiration  apparently  more  laborious. 

12  Taken  out — very  foon  recovered — a can- 
dle plunged  into  the  veffel  was  immediately  extinguifhed. 


In 


% 

Experiment  V. — Rabbit .X  again. 

In  hydrogene  air , at  the  interval  of  jeveral  days. 


Min. 


2 

4 

5 

6 

7 

8 

9 


Sec. 

At  firft  very  tranquil. 

o Snuffs  for  air  round  the  fides 
of  the  veffel. 

o Reclined  almoft  on  its  fide. 

30  Breathes  thick — very  weak. 

10  Taken  out,  breathing  thick, 
io  Could  fit. 

o Could  move,  though  ftill  weak . 
30  As  ufual. 


Experiment  VI. — Rabbit  X a third  time. 

Recent  hydro  carbonate,  prepared  without  fuperfuous 
fleam , at  the  interval  of  two  days. 


— — Diftreffed  the  moment  of 

immerfion. 

o 20  Scratched  the  veffel  furioufly. 

o 25  Fell  on  its  fide, 

o 35  Motionlefs  and  infenfible — 

taken  out. 

Lay  as  dead  fome  time ; finally 

recovered, 

Another  rabbit  of  the  fame  brood,  (before  immerfion 
in  water,  vifibly  much  affe&ed  with  fear)  flruggled  with 
ilrength  for  a minute  and  an  half.  At  the  end  of  two 
minutes,  forty  feconds,  it  moved  : in  3 minutes  was  taken 
©ut,  but  did  not  recover. 

C Should 
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Should  thefe  experiments  be  repeated  by  a perfon,  card- 
Ful  to  procure  his  elaflic  fluids  free  from  offenfive  acid 
fumes,  the  diflinftnefs  of  the  phaenomena  I obferved, 
perfuades  me  that  their  general  refult  will  be  confirmed. 
Of  fome  readers,  whom  the  importance  of  the  fubje£l , 
may  lead  to  take  up  this  pamphlet,  the  curiofity  will, 

I fear*  be  reprefied  by  fenfations,  arifipg  from  the  idea  of 
pain  endured  by  the  animals.  In  a few  cafes,  the  torture 
which  was  inflifted  was  exceedingly  repugnant  to  my 
own  feelings;  and  for  this  reafon*  I have  left  one  feries 
of  experiments  (Sect,  vi.)  more  incompleat  than  I 
could  eafily  have  rendered  it.  Againft  drowning,  an  im- 
putation of  cruelty  will  hardly  lie:  Animals,  deflined  to 
this  death,  may  juft  as  well  drown  for  the  inftrutlion  of 
the  phyfician.  Befides,  did  not  accuflomed  a£ls  of  out- 
rage and  injuftice  daily  pafs  uncenfured,  I know  not  how 
he  who  feeds  upon  the  flefh  of  a Slaughtered  animal  can, 
upon  refleftion,  condemn  invefligations,  ferioufly  tend- 
ing to  reftore  or  preferve  health,  though  conducted  at  the 
expence  of  the  life  and  eafe  of  animals,  unable  to  refill 
the  power  of  man.  I wifh,  with  all  my  heart,  I could 
prove  thatmorofe  writer  in  the  wrong,  who  has  called  the 
Earth  A VAST  FIELD  OF  battle,  where  creature,  for 
prefervation,  preys  upon  creature,  or  tortures  its  fellow 
in  purfuit  of  pleafure. 

Two  kittens  immerfed,  one  in  carbonic  acid,  the  other 
in  hydrogene  air,  afforded  a fimilar  refult ; that  is,  the 
carbonic  acid  appeared  full  three  times  as  deleterious  as 
hydrogene. 

Finally,  to  render  the  difference  again  more  diftinft, 
two  equal  quantities  of  atmofpheric,  were  fucceffively 
mixed  with  an  equal  bulk  of  carbonic  acid*  and  of  hy- 
drogene, air.  A rabbit  S being  put  into  the  mixture  of 
atmofpheric  and  carbonic  acid  air ; the  following  obfer- 
Vations  were  made. 


Minutes. 
In  2 

4 

6 

n 

26 

bli.  ■ 


Appeared  weak-. 

Has  been  couchant  for  2 minutes. 

Very  Hill. 

Refpiration  more  laborious. 

Extremely  weak  ; feems  ready  to  tall  on 
one  fide  ; fcarce  alive* 


43 


43. 
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Ouite  dead. — After  the  2d  minute  it  ne, 
^ ver  rofe — death  very  lingering. 

A fellow  rabbit,  T,  in  atmofpheric  and  hydrogene  air, 
fecmed  much  lefs  diftrefTed  apfigft  ; lubbed  its  foie- feet 
after  it  had  continued  in  thp.veflel  40  minutes,  and  per- 
formed feveral  other  aftions;  much  of  the  time  it  fate, 
that  is,  it  continued  ere£l  before.  Even  at  the  laft,  no 
diftrefs,  except  quick  refpiration,  was  obfervable. 

In  48  minutes  it  was  taken  out;  it  now  flood  firm  ; 
and  though  unwilling  to  move,  was  capable,  when  urged 
forward,  of  advancing,  without  flaggering,  or  any  fig n 
of  great  debility.  In  appearance  it  had  buffered  lefs 
in  48  than  its  fellow  in  15  minutes. 

■Reflexions  on  the  preceding  fads. 

The  attentive  reader  rriuft  have  feen,  even  in  the  re- 
fuJt  of  thefe  fimple  extemporaneous  experiments,  indu- 
bitable proofs  of  the  power  of  factitious  airs  to  affeCl  the 
living  frame.  It  appears  that  oxygene  air,  when  infpired 
pure,  or  nearly  fo,  increafes  all  the  internal  motions  f o as  to 
produce  dangerous  or  mortal  inflammation  ; that  by  red- 
dening the  blood,  it  brightens  the  colour  of  the  folid 
parts  ; even  that  of  the  liver,  which  anatomy  fhews  to 
be  the  leafl  likely  of  all  the  folids  to  be  affeCled  by  any 
change  of  the  arterial  blood  : that  it  renders  animals  lefs 
capable  of  being  drowned  or  deflroyed  by  cold  ; that  it 
is  expended  in  mufcular  motion,  fince  animals  that  have 
exerted  themfelves  violently,  immediately  before  con- 
finement in  a given  quantity  of  atmofpheric  air,  or 
during  confinement,  foonefl  exhauft  it  of  oxygene  ; 
and  that,  when  it  is  blown  into  dogs,  in  the  manner  veal 
is  blown  by  butchers,  it  produces  a remarkable  degree  of 
vivacity.  Thefe  faCls,  compared  with  fome  of  the  ob- 
fervations,  which  will  be  given  in  the  next  paragraph, 
will  prove  of  ufe  in  diretting  us  how  to  apply  this  air 
properly  as  a remedy. 

Between  the  unrefpirable  airs,  there  feems  a remark- 
able difference  in  their  power  to  produce  infenfibility  and 
death.  Hydrogene  appears  the  leafl  noxious,  both  when 
infpired  alone,  or  mixed  with  atmofpheric  air.  Azote 
probably  differs  little  from  hydrogene.  Hydro-carbonate 
feems  extremely  deleterious ; Mr.  Watt  gives  evidence 


( 28  ) 


ot  this  in  the  human  fpecies.  I can  add  a fimilar  obfer- 
.vation.  A perfon  in  confirmed  confumption  breathed  a 
quantity  of  hydrocarbonate,  mixed  with  4 times  its  bulk 
of  atmofpheric  air  : he  became  very  Tick,  or  rather  ver- 
tiginous ; the  pulfe  was  much  quickened,  and  the  ex- 
tremities became  very  cold.  The  patient  finding  an 
abatement  of  pain  in  his  fide,  and  of  dyfpnoea,  returned 
lor  another  dofe.  The  perfon  who  prepared  this  air, 
is  one  of  the  molt  fkilful  chemifts,  and  mofl  celebrated 
mechanical  philofophers  in  Great  Britain.  Thinking  the 
former  dofe  too  ftrong,  he  now  mixed  50  c. inches  of  hy- 
drocarbonate with  600  of  atmofpheric  air.  This  was 
refpired  without  any  fenfible  effeft.  In  a quarter  of  an 
hour,  100  c.  i.  of  hydrocarbonate  were  mixed  with  600 
of  atmofpheric  air.  The  patient  breathed  at  twice  about 
two-thirds  of  this  mixture,  when  he  was  defiredto  defiff. 
Soon  afterwards  he  became  vertiginous  and  nearly  in- 
fenfible,  his  pulfe  at  one  period  being  nearly  imper- 
ceptible • the  fphinfter  of  the  bladder  was  relaxed  ; after 
his  recovery,  he  was  again  very  cold,  “ intenfely  cold 
to  his  own  feelings”  was  his  expreffion,  as  well  as  to  the 
touch.  After  getting  into  his  carriage,  he  fainted  ; and 
his  pulfe  for  feveral  hours  continued  quicker  and  weaker 
than  before.  The  operator  having  obferved,  that  when 
much  water  is  added  to  red-hot  charcoal,  carbonic 
acid  ^ir  is  copioufiy  produced,  in  the  preparation 
of  this  laft  portion  of  air,  had  added  fo  little  wa- 
ter, that  no  fuperfluous  fleam  at  all  came  over  ; 
hence  it  was  as  pure  as  can  be  made  : being  alfo  newly 
prepared,  it  retained  all  the  charcoal  it  had  carried  up  ; 
of  which  it  is  well  known  to  depofit.  part  on  {landing. 
This  leads  me  to  conje£lure,  that  the  greater  deleterious 
power  of  heavy  inflammable  air  from  water  and  hot 
charcoal  (hydrocarboriate)  compared  with  that  of  light 
inflammable  air,  depends  on  the  facility  of  its  combina- 
tion, or  at  leafl  of  the  charcoal  it  contains  with  the 
oxygene  of  the  blood  ; in  confequence  of  which,  it 
fpeedily  di farms  the  fyflem  of  its  moving  principle,  and 
induces  lifelefsnefs.  This  opinion  is  countenanced  by 
the  effeft  of  nitrous  air,  which  more  quickly  deflroys 
life  than  any  of  thofe  above-mentioned,  and  which  is 
well-known  very  readily  to  combine  with  oxygene. 

Inflantaneous 
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Inftantaneous  death,  in  this  cafe,  may  be  imputed  to  the 
inftantaneous  produ&ion  of  an  highly  corrofive  acid 
(nitrous  acid)  and  its  application  to  the  whole  furface  of 
the  lungs.  And  this  hypothefis  may  be  thought  to  be 
corroborated  by  the  rapid,  effeft  of  carbonic  acid  air  in 
occafioning  death,  for  which  I confefs  myfelf  unable  to 
aflign  any  plaufible  chemical,  or  phyfiological  reafon. 
In  the  mean  time,  the  fa&s  I have  related,  oblige  me  to 
rejett  the  opinion  of  thofe  eminent  philofophers,  who 
have  of  latefuppofed  that  water  and  feveral  bland  unre- 
fpirable  airs  produce  death,  fimply  by  exclufion  of  the 
oxygene  of  the  atmofphere.  Whether  it  be  that  fome  rob 
the  body  of  this  principle,  and  others  exhauft  the  fenforial 
power  by  an  unknown  operation,  their  aftion  is  certainly 
unequal  ; and  I prefume,  recovery  from  afphyxia  in  wa- 
ter (when  but  little  goes  down  the  windpipe),  hydrogene 
air,  azote,  or  from  ftrangulation  (where  no  material  in- 
jury from  violence  is  produced),  will  be  much  more  eafy 
than  from  afphyxia,  occafioned  by  other  unrefpirable  me- 
diums. 

Experiments  to  difcover  the  effe&s  of  the  long  con- 
tinued a6lion  of  aeri-form  fubflances,  would  be  much  more 
curious  than  fuch  as  I have  made.  They  would  thus,  in 
all  probability,  more  deeply  and  permanently  affeft  the 
living  fyftem.  If,  for  inftance,  an  animal  were  kept  in 

an  atmofphere  containing  of  oxygene  or  flill 

lefs,^  it  would  perhaps  be  affefted  by  the  fea  fcurvy. 
Again,  if  three  equal  growing  animals  were  kept, 
one  in  the  atmofphere,  the  other  in  air  of  an  higher,  the 
thiid  of  a lower,  ffandard,  and  in  all  other  refpe&s  treated 
alike;  fome  confiderable  difference  would  peihaps  be 
obfcrved  in  their  growth  and  vigour.  By  frequent  immer- 
hon  in  water,  the  affociation  between  the  movements  of 
the  heart  and  lungs  might  perhaps  be  diffolved  ; and  an 
animal  be  inured  to  live  commodioufly  for  any  time  un- 
der water.  If  any  plan,  fimilar  to  that  of  which  I have 
attempted  the  outline,  fhould  be  executed,  fuch  proceffes 
of  inveftigation  ought  to  be  carried  on  in  the  Inflitution. 

-XI.  Some  effeCls  of  the  infpiration  of  hydrogene , to  eluci- 
date the  rejult  of  the  foregoing  experiments . 

“ When  an  animal  is  immerfed  in  water,  his  pulfe  be- 
comes weak  and  frequent,  he  feels  an  anxiety  about  his 

. “ bread.. 


( 3°  ) 

M breafl,  and  flruggles  to  relieve  it:  in  tliefe  flruggles, 
“ he  rifes  towards  the  furface  of  the  water,  and  throw.1. 
“ out  a quantity  of  air  from  his  lungs.  After  this,  his 
“ anxiety  encreafes,  his  pulfe  becomes  weaker ; the  llruggles 
are  renewed  with  more  violence ; he  rifes  towards  the 
“ furface  again  • throws  out  more  air  from  his  lungs,  and 
“ makes  feveral  efforts  to  infpire  ; and  in  forne  of  thefe 
“ efforts,  a quantity  of  water  commonly  pafTes  into  his 
“ mouth  ; his  fan  then  becomes  blue , particularly  about 
“ the  face  and  lips  ; his  pulfe  gradually  ceajes  ; the  fphinc- 
“ ters  are  relaxed ; he  falls  down  without  feniation, 
“ and  without  motion”  (Dr.  Goodwyn , /.  c.  pp  3,  \.) 
This  defcription  of  drowning  in  water  applies,  as  far  as 
the  circumftances  admit  of  comparifon,  to  the  effefts  oc- 
caftoired  by  the  refpiration  of  pure  hydrogtne.  I have 
remarked  them  in  a number  of  healthy  perions,  who 
were  curious  to  try  how  long  they  could  breathe  this 
air.  The  frequency  and  debility  of  pulfe,  bluenefs  of 
the  lips  and  coloured  parts  of  the  fkin,  were  always  ob- 
fervable  in  a minute,  or  a minute  and  an  half.  Befides, 
dizzinefs  was  felt,  and  the  eyes  have  grown  dim  ; in  ani- 
mals, the  tranfparent  cornea  has  appeared  funk  and 
fhrivelled.  Several  individuals  agree  in  defcribing  the 
incipient  infenfibility  as  a Hate  highly  agreeable.  One 
confumptive  perfon  loved  to  indulge  in  it ; for  this  purpofe 
contrary  to  my  judgment,  he  ufed  to  infpire  a cubic  foot 
of  hydrogene  at  a time.  This  quantity  mofl  commonly 
produced  little  change  in  his  feelings.  Sometimes  it 
brought  on  almoft  compleat  afphyxia.  During  this  pro- 
cefs,  I have  felt  the  pulfe  nearly  obliterated.  After- 
wards, as  he  recovered,  it  was  fenfibly  fuller,  and  flronger 
than  before  the  infpiration.  This  faft  belongs  to  a ge- 
neral principle  now  beginning  to  be  underftood  ; when 
the  ordinary  powers  have  been,  for  a certain  time,  with- 
held from  the  body,  they  aft  with  greater  effeft,  as  hold- 
ing the  fingers  to  the  fire  after  handling  fnow,  occafions 
fevere  aching.  For  this  reafon,  whenever  air  with  lefs 
axygene  is  to  be  infpired,  it  would,  feem  more  advanta- 
geous to  employ  for  a long  time  an  atmofphere  little  re- 
duced, than  one  fo  low  that  it  can  only  be  breathed  for  a 
fhort  tirpe. 
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An  obfervation  the  patient  juft  mentioned,  made  upon 
^limfelf,  Teems  to  fhew  the  neceflity  of  oxygene  to  muf- 
cular  a&ion.  Judging  from  his  feelings,  that  he  was 
perfefilly  recruited  after  his  dofe  of  pure  hydrogene,  he 
has  rifen  froln.  his  fopha  with  an  intention  to  walk  about 
his  apartment,  but  has  been  furprifed  on  riling,  to  find 
himfelf  incapable  of  advancing  three  fteps,  till  he  had 
relied  fome  time  longer.  In  this  cafe,  was  not  the  ftore 
of  loofely  combined  oxygene,  laid  in  before,  expended 
during  the  infpiration  of  the  hydrogene,  by  thole  moti- 
ons which  are  perpetually  going  on  in  the  fyftem  ? Did  it 
not  require  fotne  time  to  replace  the  neceffary  portion  in 
the  mufcles,  remote  from  the  heart  and  lungs  ? 

XII. — Some  particulars  relative  to  oxygene,  [up plernental 
to  the  preceding  experiments . 

The  celebrated  Dr.  Ingenhoufz  in  a letter  dated  Au- 
guft  4th,  1794,  mentions  to  me  a very  curious  expe- 
riment, “ which,”  fays  he,  “ if  it  be  a real  fa£l,  throws  1 
“ a great  deal  of  light  upon  your  fyftem  ; it  is  this  : — 

“ Blifter  your  finger,  fo  as  to  lay  bare  the  naked  and 
“ fenfible  Ikin.  The  contaft  of  air  will  produce  pain  : 

“ put  your  finger  into  vital  air,  and  this  will  give  more 
“ pain ; introduce  it  into  fixed  or  azotic  air,  and  the 
“ pain  will  diminifh  or  ceafe.”  Dr.  Webfter,  he  adds, 
was  informed  of  thefe  circumftances,  bv  a Frenchman, 
whole  name  does  not  appear;  1 had  often  heard  them  in- 
diftinfilly  related  ; and  it  is  rather  furprizing  that  the  faft 
has  not  been  afcertained.  Much  of  the  art  of  modern 
furgery  confifts  in  keeping  the  air  from  wounds  and  fome 
kinds  of  ulcers  : and  this  fa£f,  if  the  account  be  .true, 
pretty  decifively  Ihews  which  ingredient  of  the  atmof- 
phere  is  injurious. 

I applied  a blifter  an  inch  long,  and  half  an  inch 
broad,  to  the  back  of  the  third  finger  of  the  left  hand. 
When  the  pain  from  the  afifion  of  the  cantharides  had 
entirely  ceafed,  I cut  away  the  fcarf-fkin  of  the  vefica- 
tion  ; and  was  fenfible,  the  moment  the  air  was  admitted, 
of  a fharp  fmarting  pain.  This  did  not  continue  fo  fe- 
vere  ; but  the  expofed  true  Ikin  fenfibly  fmarted.  Upon 
tying  the  neck  of  a bladder,  containing  carbonic 
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acid  air  from  heated  chalk,  round  the  root  of  the 
finger,  the  pain  very  foon  fubfided.  While  I kept 
my  finger  in  carbonic  acid  air,  which  was  near  half 
an  hour,  I fhould  not  have  known  it  had  received  any 
injury.  On  taking  it  out,  the  furface  had  a whitifh 
appearance — Was  this  from  the  beginning  of  the  for- 
mation of  epidermis  ? — In  the  air — the  experiment 
was  made  in  a warm  temperature — the  fmarting  returned; 
in  an  hour  the  expofed  fkin  was  painful  and  looked  an- 
gry, as  the  exprefhon  is  : I again  inclofed  it  in  carbonic 
acid  air  ; in  fix  minutes  I felt  no  more  pain.  After  fe- 
veral  hours  I again  removed  the  bladder,  and  foon  felt 
the  fmarting  return. 

During  the  hour  after  my  finger  had  been  for  the  firfl 
time  taken  out  of  the  bladder,  I had  introduced  it  into 
a phial  of  oxygene  air,  for  a few  minutes,  but  was  not 
fenfible  of  increafe  of  pain;  nor  can  I fay  that  the  rednefs 
and  angry  appearance  was  owing  to  this  circumftance. 

At  Oxford,  in  1790,  I had  propofed  to  a diflreffed 
negro,  to  try  to  whiten  part  of  his  fkin  with  oxygenated 
marine  acid  air..  He  was  to  exhibit  the  appearance,  if 
it  fhould  be  curious,  for  the  relief  of  his  family.  His 
arm  was  introduced  into  a large  jar  full  of  this  air,  and 
the  back  of  his  fingers  lay  in  fome  water  impregnated 
with  it  at  the  bottom  of  the  veffel.  It  Was  perceived  that 
he  had  ulcerations  from  the  itch  between  his  fingers  ; 
and  this  made  me  very  cautious  about  the  experiment. 
In  12  minutes  he  complained  of  fevere  pain  from  the 
ulcers,  and  the  arm  was  withdrawn.  The  back  of  his 
fingers  had  acquired  an  appearance  as  if  white  lead  paint 
had  been  laid  upon  them,  but  this  did  not  prove  per- 
manent. A lock  of  his  hair  was  whitened  by  this  acid. — 
Next  day  the  ulcers  became  extremely  painful,  and  the 
hand  fwelled  from  the  inflammation  ; this  deterred  him 
a continuance  of  the  experiment  after  he  was  cured  of 
his  complaint.  You  cannot  fafely  impute  the  effe£i  of 
this  powerfully  flimulating  acid  to  its  oxygene  alone. 

But  the  fa£t  flated  by  Dr.  Ingenhoufz  is  very  agreeea- 
ble  to  the  common  phaenomena  prefented  by  wounds. 
Moreover,  I have  lately  feen  cancerous  patients  treated 
by  the  application  of  unrefpirable  air,  with  the  molt  afto- 
nifhing  fuccefs.  In  mentioning  to  Dr.  Black  the 
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introdu&ion  of  factitious  airs  into  the  Bath  holpi- 
tal,  as  a fource  of  hope,  I did  not  fo  foon  expeCt 
an  event  which  ages  and  nations  have  defired  in 
vain.  Obfervations,  extremely  analogous  to  the  re- 
fult  of  my  Angle  experiment  with  carbonic  acid  air, 
were  therfc  made  during  the  courfe  of  the  treatment,  of 
which  the  phyfician  who  employed  it  will  fpeedily  give 
a particular  account  to  the  public,  Should  it  be  invi- 
dioufly  obferved  by  any  reader  of  his  narrative,  that 
fomething  fimilar  had  been  tried  before,  it  may  be  truly 
replied,  that  thefe  trials  were  rather  difcouragements  to 
the  new  Application  of  elaflic  fluids ; and  that  failure  in 
former  inftances  enhances  the  merit  of  the  recent 
method. 

While  this  feCtion  Was  printing,  I made  the  follow 
ing  experiments : The  railed  epidermis  of  a bliftereu 
finger,  after  all  aCtion  of  the  cantharides  had  ceafed,  was 
cut  away  in  carbonic  acid  air.  No  pain  was  felt.  The 
atmofpheric  air  flowly  mixed  with  the  other  in  the  glafs 
cylinder,  as  I found  by  the  dull  manner  in  which  a can- 
dle burned  in  it;  and  now  fome  flight  pain  was  felt.  The 
finger  being  put  into  oxygene  air,  a fmarting  came  on, 
and  lafted  20  minutes  ; but  now  became  lefs.  The 
finger  was  next  put  into  air  containing  alkaline  fumes  ; 
and  the  pain  was  much  fevererthan  ever.  A 2d  blif- 
ter  being  opened  in  the  air,  fmarting  pain  came  on. 
In  a bladder  of  fixed  air  it  foon  went  off.  The  epidermis 
was  cut  off  from  a blifter  on  mv  own  finger,  which  I in- 
ftantly  plunged  into  oxygene  air  ; it  felt  as  when  fait  is 
fpiinkJed  on  a cut  : and  the  pain  was,  I ain  pretty  fure, 
more  fevere  than  when  my  former  blifter  was  opened  in 
the  atmofphere.  In  carbonic,  acid  air  the  pain  in  two 
minutes  quite  fubfided,  and  returned  when  I expofed 
the  bare  fkin  to  the  atmofphere. 

XIII. — Of  the  preparation  of  atmofpheres  of  different 
fandards. 

Perfpicuity  in  the  directions,  which  cannot  for  all 
readers  beattained  i nreafonings,  being  a principal  objeCt  in 
the  prefent  pamphlet,  it  may  be  ufeful,  before  I proceed,  to 
exhibit  a view  of  thofe  mixtures  which  furnifh  atmof- 
pheres of  an  higher  or  lower  ftandard,  than  the  common 
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air.  By  an  higher Jlandard , I mean  more  than  2-8  parts 
of  oxygene  in  too  ; by  a lower  Jlandard , lefs.  For-,  the 
fake  of  brevity,  we  might  fay,  air  of  the  fandard  of  thirty 
fix , inftead  of  “ air  containing  thirty-fix  parts  of  oxygene 
in  an  hundred  parts.” 

Mr.  Watt’s  hydraulic  bellows  furnifh  the  means  of 
throwing  any  proportions  you  pleafe  of  the  different,  airs 
into  a common  refervoir.  The  effe£t,  as  far  as  can  be 
ever  ufeful  in  praftice,  is  (hewn  in  the  following  tables : 


'hange  of  the  Jlandard  of  atmofpheric  air,  by  addition  of 

other  airs . 


The  flandard  of  atmofpheric  air  being  28  oxygene,  72 
■2 ote,  it  is  altered  in  this  manner,  by  the  addition  of  fuc- 
v-dfive  equal  parts  of  atmofpheric  to  one  of  oxygene  : 


Oxygene . Azotic. 


1 part  of  atmofpheric 

to  1 of 

oxygene 

- 

64 

- 

36 

2 of  atm. 

to  do. 

- 

- 

- 

52 

48 

3 do.. 

to  do. 

• 

- 

- 

46 

- 

54 

4 do 

to  do. 

- 

- 

- 

42 

- 

5 do. 

to  do. 

- 

_ 

40 

- 

60 

6 do. 

to  do. 

- 

- 

- 

38 

- 

62 

7 do. 

to  do. 

- 

- 

- 

37 

- 

63 

8 do. 

to  do. 

- 

• 

- 

36 

• 

64 

9 do. 

to  do. 

- 

- 

- 

3 5 

- 

65 

10  do. 

to  do. 

- 

- 

* 

34f 

- 

t 

» 

O 

iM 

to  do. 

• 

- 

• 

34 

. 

66 

ig  do.  - to  do. 

N.  B.  Small  fra£tions 

- * - 3°i 

are  neglefted. 

- 

694 

The  flandard  is  altered  in  the  following  manner,  by 
addition  of  fucceffive  equal  parts  of  oxygene  to  one  of 
atmofpheric  air  : 

Oxygene.  Azotic. 


2 oxygene 

to  1 atmofpheric  - 

76  - 

24 

3 oxygene 

to  do.  - - — ■ 

81  - 

*9 

4 do. 

to  do.  - - 

85  - 

.5  do- 

to  do.  - - - 

88  - 

Refpe&ing  thefe  two  tables,  it  is  to  be  obferved,  that 
the  moll  Ikilful  chemifts  have  never  been  able  to  obtain 

oxygene 
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oxygene  air  quite  pure ; it  may  therefore  be  allowed,  that 
in  fuch  as  will  commonly  be  prepared,  not  more  than  80 
or  8 tj  parts  in  100  will  be  pure  oxygene;  unlefs  it 
be  prepared  from  good  manganefe  and  reftified  vitri- 
olic acid;  of  this  wafhed  in  lime-water,  fcarce  io  parts 
jn  too  will  be  unrefpirable.  The  unrefpirable  air,  with 
tolerable  care,  will  be  obtained  free  from  oxygene.  The 
following  proportions,  therefore,  will  be  more  exa£l  than 
the  foregoing ; 

Effed  of  the  addition  of  different  portions  of  atmofpheric 
to  one  of  unrefpirable  air. 

Oxygene.  Unrefpir. 

86 

8i 

79 
78 
77' 
76 
76 

75 
75 
74* 

Effed  of  the  addition  of  different  portions  of  unrefpirable 
airs  to  one  of  atmofpheric. 

1 atmofpheric  - to  2 unrefpirable 

1 do.  - - to  3 do. 

1 do.  - . to  4 do. 

1 do.  - - to  ,5  do. 

It  feems  not  improbable,  that  on  certain  ill-conditioned 
ulcers,  oxygene  has  a falutary  effeft,  by  occalionine; 
greater  action,  both  of  tfie  veffels  which  throw  out  the 
copious  thin  difcharge,  and  of  the  abforbents.  Many 
ubltances  ufually  applied  to  fuch  ulcers  with  fuccefs,  as 
metallic  lalts,  contain  much  oxygene,  and  fome  are  molt 
highly  charged  vvith  this  principle,  as  the  red  oxyds  of 
metals.  The  following  intelligence,  if  authentic,  adds 
confnmation  to  - this  opinion,  and  may  prove  ufeful ; A 
tew  months  ago,  I was  {truck  with  the  frequency  of  fcro- 
phulous  tumors  among  the  poor  of  the  county  of  Long- 
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ford,  in  Ireland.  Suppofing  that  neceflity  might  have 
occafioned  the  trial  of  many  methods  of  cure,  I enquired 
whether  the  people  there  had  not  fome  peculiar  domeftic 
practices  in  fuch  complaints.  A phyfician  referred  me 
to  a firriple  but  very  reputable  old  farmer,  as  remarkably 
fuccefsful  in  fcrophulous  fores.  With  this  perfon  I had 
an  interview.  In  his  praftice,  he  had  no  view  to  gain  ; 
and  that,  in  his  principles,  he  had  nothing  of  empirical 
impofture,  he  convinced  me,  by  at  once  difclofing  all  his 
art.  He  had  himfelf,  many  years  ago,  an  ulceration 
of  the  fubmaxillary  glands  : This,  after  various  unfuc- 
cefsful  applications,  was  healed  by  a ruftic  pra&itioner 
like  himfelf.  He  obtained  a knowledge  of  the  remedy, 
by  which,  during  a long  life,  he  allured  me  he  had  him- 
felf healed  many  fuch  ulcers  of  the  glands  about  the  jaws. 
He  was  fo  little  fpeculative,  as  never  to  have  attempted 
the  cure  of  an  obftinate  (ore  in  any  other  feat.  That  he 
might  eflfe&ually  inflruft  me,  he  brought  fpecimens  of  his 
fimples.  They. were  the  leaves  and  (talks  of  wood-forrel 
( oxalis  aceto fella ),  and  the  root  of  meadow-fweet  ( fpiraea 
ulmana ).  The  forrel  he  prepares  by  wrapping  it  in  a 

cabbage  leaf,  and  macerating  it  by  its  own  juices  in  warm 
peat  allies.  This  pulp  is  applied  like  a poultice  to  the 
ulcer,  and  left  24  hours  ; the  application  of  forrel  is  four 
times  repeated  ; then  the  roots  of  the  meadow  fweet, 
bruifed  and  mixed  with  the  four  head  or  efflorefcence 
that  appears  on  butter-milk,  left  in  the  churn,  are  ufed  in 
the  fame  manner  till  the  fore  heals,  which  I was  told  al- 
ways fpeedily  happens,  often  in  2 or  three  weeks. 

The  following  extraft  of  a letter  from  Mr.  Edgeworth, 
of  Edgeworthftown,  contains  fome  fupplementary  in- 
formation, and  will  probably  add  fo  much  to  the  credit  of 
my  information,  as  to  obtain  a trial  for  the  remedy. 

“ I have  learned  from  Mr.  Mills,  that  when  he  was 
about  eight  aqd  twenty,  he  had  two  large  fcrophulous 
fwellings  in  his  neck,  one  under  each  ear,  near  the  jaw  ; 
the  marks  they  had  left  he  (hewed  me.  He  was  attended 
by  a furgeon  in  the  neighbourhood  for  fome  weeks,  with- 
out receiving  any  benefit.  A farmer,  with  whom  he  was 
acquainted,  recommended  the  application  he  mentioned 
to  you,  by  which  he  was  completely  cured.  The  man 
told  him  the  names  and  quantities  of  the  feveral  ingre- 
dients. 
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dients,  when  he  applied  them,  but  did  not  till  fome  years 
afterwards  (when  he  was  leaving  this  country  for  Ame- 
rica) apprize  him  that  the  my  fiery  of  the  cure  (that  was  his 
expreflion)  depended  entirely  upon  the  forrel.  This  per- 
fon  had  predi&ed  to  Mills,  that  one  of  the  fores,  which 
had  been  lanced,  would  not  heal  fo  foon  as  that  which 
had  fuppurated  of  itfelf;  and  he  found  this  to  be  true. 
Whilft  he  had  fcrophulous  fwellings,  he  was  weak  and 
unhealthy  ; from  the  time  the  wounds  were  healed,  he 
has.  been  ftrong  anda&ive ; he  is  now  eighty  j and  whilft 
he  was  relating  thefe  circumftances  to  me  this  evening, 
he  kept  pace  with  my  horfe  up  hill  for  half  a mile,^with- 
out  any  apparent  effort.  I mention  this,  becaufe  it  is  a 
common  opinion  (I  fuppofe  a vulgar  erior)  that  healing 
fuch  fores  is  prejudicial  to  the  general  health.  He 
has  applied  this  remedy  to  upwards  of  an  hundred  dif- 
ferent perfons,  every  one  of  whom  have  been  cured. — • 
Seven  years  ago  I remember  having  feen  his  fon,  who 
rents  a confiderable  farm  from  me,  with  an  enormous 
fcrophulous  fwelling  on  his  neck  ; he  was  in  great  pain, 
was  weak,  and  emaciated  ; he  was  too  impatient  to  wait 
for  a fuppuration  of  the  fwelling,  and  would  have  the 
plaifter  applied  to  it  whilft  it  was  unbroken  ; the  cure 
was  protraQed,  but  was  effeftual ; he  has  had  no  return 
of  the  complaint;  a flight  inequality  of  furface  ftill  re- 
mains upon  his  neck.  Mr.  Mills  has  communicated  his 
recipe  to  feveral,  and  in  particular  to  a very  intelligent 
perfon  in  this  neighbourhood,  who  has  employed  it  with 
unfailing  fuccefs.  All  the  patients  complain  of  the  fe- 
verity  of  the  application  ; and  in  every  ulcer  to  which 
it  is  applied,  there  takes  place  a remarkable  change  from 
a dead  pale  to  a bright  fcarlet  colour.”  July  17,  1794. 

This  change  of  colour  indicates  communication  of 
oxygene,  which  perhaps  the  oxalic  acid  of  the  forrel 
contains  in  fuch  a ftate  of  combination  as  eafily  to  part 
with  a portion.  Now  Dr.  Darwin,  in  his  Zoomomi  a, 
attributes  fcrophulous  fwellings  of  the  glands  to  inirra- 
tibihty,  which,  as  I have  conjeftured,  may  arife  from  a 
certain  deficiency  of  oxygene.  Thefe  principles  would 
fupply  an  obvious  theory,  were  we  but  certain  of  our  faffs, 
if  however,  as  the  preceding  account  implies,  forrel  pro- 
duces detumefcence  of  the  glands  before  fuppuration,  its 
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application  will  be,  I fuppofe,  a more  eligible  pra&ice 
than  any  now  ip  ufe.  Writers  in  the  Materia  Medica 
may  have  applied  deobflruent — their  word  of  courfe — 
to  this  plant,  but  I remember  no  particular  commemo- 
ration ol  its  virtue  in  fcrophula.  Murray,  a compiler 
of  extenfive  reading,  has  nothing  to  this  purpofe.— 
( Apparat.  Medicam.  III.  49.2-9^. 

XIV. — Of  the  method  of  procuring  elajlic  fluids. 

To  procure  a dofe  of  fa£litious  air  by  means  of  Mr. 
Watts’  apparatus  will,  I think,  be  found  quite  as  eafy  as 
to  drefs  a joint  of  meat.  In  two  inftances  under  my  eye, 
a fervant  of  good  plain  underflanding,  has  managed  the 
apparatus  perfe£lly.  One  failed  at  firft  for  want  of  mak- 
ing the  charge  in  the  caft  iron  pot  red  hot,  before  be  let 
the  water  drop.  Hence  he  got  fleam  inflead  of  air. 
When  the  joints  are  made  tight,  and  the  heat  is  proper, 
and  the  water  does  not  drop  too  fall,  the  operation  pro- 
ceeds perfe£lly  well.  Mr.  Watt  gives  a fufficient  va- 
riety of  lutes.  A flrip  of  oiled  filk  bound  fall  round  a 
joint,  alone  makes  a good  lute  and  will  bear  much  heat. 

I was  for  fome  time  anxious  concerning  oxygene 
air.  Expefting  this  would  be  full  as  extenfively  ufeful 
in  medicine,  as  any  unrefpirable  air,  I wifhed  for  a method 
equally  fimple  of  procuring  it.  Knowing  that  the  man- 
ganefe  from  the  Mendip  hills  gives  1.  azotic,  2.  oxygene, 
3.  azotic  with  carbonic  acid  air  ; fo  that  the  whole  pro- 
du£l  is  not  much  fuperior  to  the  atmofphere,  I feared 
leJl  inexperienced  operators  fhould  be  incapable  of 
catching  the  bell  part  of  the  produce.  I therefore,  at 
the  fuggeflion  of  Mr.  Hermbflaedt  and  Mr.  Chaptal 
turned  my  attention  to  the  folution  of  manganefe  in  vi- 
triolic acid.  Mr.  Hermbflaedt  had  found  a pound  of  the 
Ilefeld  or  Ilmenau  manganefe,  with  flrong  vitriolic  acid, 
to  yield  3384  cubic  inches  of  “ the  bell  oxyygene  air.” — 
PHermbJlaedts  Verfuche , B.  II.  p.  /±g.)  Mr.  Chaptal 
obtained  full  as  much  from  French  manganefe.  I pro- 
cured 150 — 200  c.  i.  of  oxygene  air  (which  by  the  ni- 
trous teff  proved  excellent)  from  oil  of  vitriol  and  1 oz.  Ex- 
eter manganefe.  But  when  I lately  came  to  make  experi- 
ments with  a view  to  difeover  a proper  method  for  com- 
mon pra&ice,  I perceived  that  this  proccfs  was  highly 
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cbjeftionable.  The  firft  portions  of  air  procured  by 
means  of  the  oil  of  vitriol  of  commerce. contained  much 
oxygenated  marine  acid  air— a fpecies  of  elaftic  fluid 
exceedingly  deleterious  and  irritating  to  the  lungs.  This 
happened  becaufe  ordinary  oil  of  vitriol  is  contami- 
nated with  muriatic  acid.  Befides,  as  the  acid  of 
vitriol  will  itfelf  be  carried  up  by  the  heat  necefl'ary  to 
extricate  the  air  by  this  operation,  the  veflels  will  fuller 
from  corrofion,  unlefs  trotiblefome  precautions  are  em- 
ployed. The  air  itfelf  too  will  not  eafily  be  totally  freed 
from  the  pernicious  acid  fumes.  Hence,  contrary  to  my 
firft  intention,  I (hall  omit  dire&ions  for  procuring  ox- 
ygene  air  from  oil  of  vitriol  and  manganefe  ; they  are 
further  become  unneceflary,  fince  Mr.  Watt’s  apparatus 
anfwers  perfectly  well  for  this  alfo,  according  to  his 
laft  direftions.  The  fkilful  chemift,  who  may  choofe  to 
procure  it  in  this  way,  will  be  fufficiently  apprized  of 
the  necefl'ary  precautions,  For  others  it  is  added,  that 
the  Exeter  manganefe  is  in  no  refpeft  preferable  to  any 
other,  which  does  not  contain  much  calcareous  earth,  or 
fome  noxious  mineral,  which  latter  is  not  the  cafe  with 
any  manganefe  I know.  To  difcover  whether  the  man- 
ganefe you  are  aboqt  to  ufe  contains  calcareous  earth, 
pound  it  coarfely,  and  put  it  into  a glafs  containing  a 
little  water.  When  it  is  moiftened,  add  fome  nitrous 
acid.  It  a conflderable  working  or  effervefcence  takes 
place,  the  manganefe  contains  calcareous  matter.  Strong 
vinegar  will  do  tolerably  well  inftead  of  nitrous  acid  ; fo 
will  weak  vitriolic  arid.  But  fpirit  of  fait  or  muriatic  acid 
is  not  proper.  Examined  in  this  way,  the  Mendip  man- 
ganefe effervefces  much,  the  Exeter  not  at  all. 

Should  you  wifh  to  procure  for  breathing  carbonic 
acid  air  by  folution  of  chalk,  I would  advile  the  ufe  of 
vinegar  inftead  of  vitriolic  acid.  When  the  chalk 
is  coarfely  pounded,  fo  as  to  leave  no  bits  larger  than 
peafe,  you  will  have  a continued  effervefcence  from 
common  vinegar  mixed  with  about  an  equal  bulk  of 
water.  You  will  avoid  thofe  oflenfive  fulphureous 
fumes  which  vitriolic  acid  gives  out.  It  Nooth’s  glafs 
apparatus  is  ufed  upon  fuch  occafions,  put  a pint  of 
water  in  the  middle  veflel,  and  add  to  it  half  an  ounce  of 
fait  of  tartar  or  of  foda, — To  impregnate  hydrogene  air 

with 
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with  zinc,  I have  thought  it  fufficient  to  put  a few  ounces 
of  zinc  (which  in  the  fliops  is  called  fpeltre)  into  the  pot., 
the  reft  of  the  charge  being  of  iron. 

XV. — Hints  for  the  life  of  unrefpir able  airs. 

I cannot  pretend  to  lay  down  any  rules,  founded  upon 
large  experience,  for  the  employment  of  unrefpirable 
airs  in  medicine.  It  was  not  in  my  power  toadminifter 
thefe  in  quantity  till  late  in  June  1793.  ^ could  not  be 

expefted  that  great  numbers  would  immediately  have 
recourfe  to  a new  method,  not  recommended  by  any  of 
thofe  arts  by  which  the  credulous  are  deluded  ; and  I had 
no  hofpital  at  command.  Of  the  interval  (fince  the  middle 
of  1793)  Part  bas  been  fpent  in  abfence,  and  part  em- 
ployed about. the  means  of  putting  the  public  in  poflef- 
fion  of  fuch  an  air  apparatus  as  could  be  generally  ufed. 
I have,  however,  acquired  the  knowledge  of  fome  fafts, 
and  the  right  ot  giving  fome  cautions. — One  part  of  hy- 
drogene (and  probably  of  azote)  may  be  freely  employed 
from  the  firft,  with  three  or  four  parts  of  atmofpheric  air. 
Of  this  mixture  fuppofe  the  patient  to  infpire  for  a mi- 
nute ; then  to  attend  to  his  feelings.  By  degrees  he  may 
prolong  the  time  of  infpiration,  and  increafe  the  propor- 
tion of  hydrogene  ; but  fhould  not  in  any  chronic  com- 
plaint ufe  more  than  an  equal  portion  of  hydrogene.  In 
that  clafs  of  difeafes,  where  a diminution  of  aftion  is  re- 
quired, thefe  airs  may  be  ufed  with  high  probability  of  ad- 
vantage, particularly  where  the  lungs  are  inflamed.  I have 
feen  a confiderablt'  inflammation  of  the  lungs,  with  pain, 
full  pulfe.and  flufhed  countenance,  inftantly  relieved  by  a 
mixture  of  one  part  of  hydrogene,  and  about  fix  parts  of 
atmofpheric  air,  infpired  for  a quarter  of  an  hour.  One 
of  my  friends,  who,  I hope,  will  publifh  the  particulars, 
adminiftered  air  of  a reduced  ftandard  to  a child,  vio- 
lently affe&ed  by  the  croup.  The  child  was  at  firft  un- 
willing to  infpire  ; but  being  prevailed  upon,  his  counte- 
nance foon  manifefted  the  relief  he  experienced,  and  his 
fkin  felt  cooler,  while  he  was  infpiring.  The  difeafe 
from  this  time  abated ; and  after  a repetition  of  the 
means,  the  child  recovered.  Phthifical  patients,  even 
fuch  as  have  been  in  the  laft  ftage,  have  many  times  atteft- 
ed  to  me,  that  hydrogene  mixed  with  common  air  allayed 
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their  diftreffing  heats.  I have  reafon  to  believe,  that  by 
infpiring  this  mixture  once  or  twice  after  going  to  bed, 
the  night  fever  and  fweat  may  be  prevented.  For  this 
purpofe,  the  patient  fhould  take  from  half  a cubic  foot  to 
a cubic  foot  of  hydrogene  mixed  with  common  air,  be» 
fore  he  falls  afleep,  and  after  awaking  for  the  firft  time. 

In  the  opinion  I formerly  advanced  concerning  the  fo- 
porific  virtue  of  a reduced  atmofphere  ( Observations  on 
Calculus , p.  80 ) , I am  fomewhat  confirmed  by  fubfequent 
occurrences.  A perfon  in  confumption,  who,  for 
months,  had  taken  opium  at  night,  on  breathing  hydro- 
gene freely,  could  fleep  perfectly  well  without  opium. 
He  remarked,  that  his  fleep  was  more  profound  than 
ufual.  The  air  of  his  room  being  largely  mixed  with 
hydrogene,  his  fervant  neceffarily  infpired  much  of  it. 
The  man  had  been  accuftomed  to  refill and  now  fpon- 
taneoufly  remarked,  “ that  he  did  not  know  what  was 
“ come  to  him,  he  flept  to  found.” 

At  firfl  I have  thought  hydrogene  air  to  impair  the  ap- 
petite. But  the  effe£l  has  not  been  permanent.  Hydro- 
gene from  folution  perhaps  produces  naufea  by  its  difa- 
greeable  fmell. 

Carbonic  acid  air  fhould  not  be  ufed  at  firfl  in  greater 

proportion  to  atmofpheric  than  from  — to  -g-.  I have 

been  furprifed  that  this  acid  air  fhould  have  proved  fo 
grateful  to  the  lungs.  I have  never  feen  or  heard  of  its 
exciting  pain  or  coughing  in  confirmed  confumption. — 
It  has  even  inflantaneoufly  relieved  phthifical  dyfpnoea 
in  feveral  cafes,  which  other  unrefpirable  airs  have  done 
alfo.  The  fa£ls  related  in  Se£l.  XII.  will  perhaps  help 
to  folve  the  difficulty  concerning  the  mild  a£lion  of 
carbonic  acid  in  ulcerated  lungs.  This  acid  air,  during 
the  day,  and  hydrogene  at  night|(to  prevent  fever),  I think, 
may  be  ufefully  combined. 

The  ufe  of  hydrocarbonate  air  requires  repeated  pre- 
cautions. Though  this  appeared  not  at  all  more  fud- 
denly  deleterious  than  carbonic  acid  to  animals  immerfed 
in  thefe  fluids,  it  produces  a much  more  powerfully  de- 
prefling effeft,  when  infpired  in  mixture  with  atmofphe- 
ric air:  100  cubic  inches  of  hydrocarbonate  with  1200  of 
atmofpheric,  breathed  at  ffiort  intervals,  have  fenflbly 
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weakened  patients,  who  felt  no  fuch  effeft  from  loo  of 
carbonic  acid,  with  600  of  atmofpheric,  air.  The  extre- 
mities have  been  remarkably  chilled  by  the  firft  mixture. 
The  debilitating  power  of  hydrocarbonate  is  fo  extraor- 
dinary, that  it  may  perhaps  be  the  far-famed  miafma  of 
the  marfhes.  This  airjhouldnot  at  firjl  be  infpired  with 
lejs  than  12,  or  perhaps  15,  times  its  bulk  of  common  air. 
A medical  gentleman,  upon  witnefling  fome  of  its  effe£ts, 
imagined  it  would  be  particularly  ufeful  in  the  ftrangu- 
lated  hernia.  In  this  moll  painful  and  dangerous  dif- 
order,  any  unrefpirable  air,  given  fo  as  to  produce  fome 
vertigo  and  faintnefs,  promifes  to  be  ufeful.  Though, 
according  to  the  fcholaftic  adage,  it  is  eafy  to  add  to  in- 
ventions, and  purfue  analogies,  I have  fingled  out  this 
idea  as  not  extremely  obvious. 

No  cautious  thinker  can,  without  long  experience,  feel 
affured  that  he  has  been  highly  fuccefsful  in  preventing 
imminent  confumption.  A lowered  atmofphere  has, 
however,  evidently  appeared  to  me  to  efteft  this  where 
common  remedies  afforded  little  hope.  To  one  Hate, 
previous  to  confumption,  this  remedy,  judicioufly  man- 
aged, feems  peculiarly  applicable.  It  is  where  the  lungs 
are  affe&ed  with  a fpecies  of  inflammation,  and  yet  the 
patient  is  fo  reduced,  that  you  can  fcarce  venture  upon 
'debilitating  medicines,  and  where  even  the  flriftefl  diet 
does  more  general  mifchief  than  local  good. 

Typhus,  when  combined  with  prjeumonic  fymptoms, 
is  a difeafe  of  the  utmofl  danger.  In  the  hofpitals,  among 
a number  of  patients,  fometimes  fcarce  one  fhall  recover. 
May  not  the  pneumatic  praftice  Hand  us  in  good  Head 
here  ? that  is  to  fay,  the  cautious  ufe  of  a lowered  at- 
mofphere,  while  flimulants  are  freely  given  by  the 
mouth. 

XVI. — Of  the  employment  oj  oxygene  air  in  difeafes. 

One  principal  argument  for  trying  unrefpirable  airs  in 
confumption,  is  the  experienced  detriment  fuftained  from 
the  ufe  of  oxygene.  I have  given  anabflratt  of  20  cafes, 
where  Dr.  Fourcroy  has  defcribed  it  as  ultimately  preju- 
dicial (Objervations,  p.  126,  127^.  Dr.  Scherer  of 
Vienna,  has  fince  attclfed  the  fame  thing.  I had  every 
reafon  to  confide  in  the  accuracy  of  Fourcroy,  and  in 
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one  inftance  have  feen  a clear  confirmation  of  his  tefti- 
mony.  In  Auguft  1793,  a patient,  unconquerably  dif- 
gulled  at  hydrogene  air,  becaufe  it  produced  foine  diz- 
zinefs  and  naufea  on  the  firlt  trial,  entreated  me  to  fufifer 
him  to  infpire  a little  oxygene.  He  obferved,  that  as  I 
believed  this  to  be  pernicious  only  from  theory  and  the 
affections  of  others,  I ought  to  afford  him  what  he  con- 
ceived to  be  a chance  of  recovery.  He  breathed  twice  a 
day,  for  5 minutes,  a mixture  of  1 part  oxygene,  to  3 
parts  atmofpheric,  air ; at  the  moment  he  faid  he  felt 
lighter  in  his  cheft ; but  in  2 'days,  the  cough  became 
harder,  the  fever  more  violent,  and  all  the  fymptoms 
were  evidently  aggravated.  Believing  that  he  had  taken 
cold  (as  confumptive  perfons  are  fo  apt  to  perfuade  them- 
felves  when  their  diforder  becomes  more  fevere),  he  tried 
an  higher  atmofphere,  after  fome  interval,  again.  The 
effedl  was  the  fame. 

Another  reafon  for  removing  oxygene  from  the  air  in- 
fpired  by  fuch  patients,  as  much  as  pollible,  is  its  perni- 
cious aCtion  upon  molt  ulcers  ; and  as  it  would  feem  on 
the  ulcers  of  their  lungs.  Whether  or  not,  in  fome  cafes 
of  confumption,  or  of  the  indifpofition  previous  to  con- 
fumption,  any  excefs  ot  oxygene  is  received  into  the 
body,  as  I conjeCtured  from  certain  appearances,  I wil- 
lingly leave  to  future  obfervations  to  decide.  If  the  hy- 
pothefis  be  juft,  it  fuggefts  an  additional  argument  for 
ufing  a lowered  atmofphere. 

There  is,  however,  one  ftate  of  difeafed  lungs,  often 
followed  by  fpontaneous  ulceration,  in  which  oxygene 
air  promifes  to  be  ufeful.  This  ftate  is  mentioned  in 
Zoonomia,  p.  300.  It  is  attended  with  much  expec- 
toration of  mucus,  which  the  author,  with  much  proba- 
bility, imputes  to  want  of  irritability  in  the  pulmonary 
abforbents.  This  defeCt,  efpecially  in  pale  perfons,  who 
are  threatened  with  that  variety  which  has  been  called  the 
piluitous  confumption,  air  of  an  higher  ftandard  may 
cure.  To  prevent  relapfes  in  hydrothorax,  by  rendering 
the  abforbents  ot  the  cellular  fubftance  ot  the  lungs  more 
irritable,  oxygene  ought  to  be  employed. 

Afthma  is  a difeafe  in  which  we  might  expeCl  benefit 
from  modified  air.  I am  not  now,  however,  fo  fanguinc'' 
in  my  expectations  from  an  atmofphere  of  an  higher 
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flandard,  in  all  inftances  of  this  difeafe  (the  fpafmodic 
althma).  In  one  cafe,  on  repeated  trials  under  my  own 
cautious  management,  fuch  an  atmofphere  repeatedly  in- 
duced flrifture  ol  the  thorax,  and  at  night  feverer  parox- 
ylms.  The  patient  requefted  me  to  fatisfy  myfelt  fully, 
before  I relinquifhed  this  mode  of  trial.  He  then  defired 
to  infpire  a lowered  atmofphere,  which  certainly,  upon 
a few  trials,  did  not  induce  ftriblure  or  aggravate  his 
complaint.  But  circumflances  feparated  us  before  this 
method  was  fully  tried.  The  following  reafoning  of  Dr. 
Darwin  alfo  induces  me  to  hold  up  a lowered  atmofphere 
to  the  notice  of  thofe  who  have  afthma  to  treat.  “ If 
“ the  excitability  of  the  fyftem  depends  on  the  quantity 
“ of  oxygene  abforbedby  the  lungs  in  refpiration,  fleep- 
“ ing  in  an  atmofphere  with  lefs  oxygene,  might  be  of 
“ great  fervice  in  epileptic  cafes,  and  in  cramp,  and  even 
“ in  fits  of  the  afthma,  where  their  periods  commence 
“ from  increafe  of  excitability  during  fleep.” 

In  another  cafe  of  afthma,  where  an  higher  atmofphere 
was  ufed  from  my  recommendation,  but  not  under  my 
inflection,  the  patient  allured  me  he  felt  great  relief ; 
and  even  when  he  was  imprudent  enough  to  breathe  oxy- 
gene air  undiluted,  his  afthma  was  not  rendered  more  fe- 
vere;  though,  for  a time,  he  was  affebled  in  a very  cu- 
rious manner  : The  ends  of  his  fingers,  in  particular, 
fwelled,  and  were  very  ruddy.  After  fome  ufe,  his  very 
imperfeft  apparatus  failed  : and  the  treatment  was  dif- 
continued  for  want  of  air.  I relate  thefe  perplexing  ap- 
pearances as  difficulties  to  be  folved  by  future  obferva- 
tion.  They  may  ferve  alfo  as  precautions. — In  fome 
difeafes,  where  the  patient  has  been  affefted  with  languor 
and  debility,  oxygene  air  has  appeared  highly  fervice- 
able.  It  has  been  ufed  in  chlurofis  with  Ipeedy  good 
effeft.  In  coldnefs  of  the  extremities  of  weak  and  old 
people,  I have  feen  it  remarkably  efficacious.  It  raifes 
the  fpirits,  and,  as  far  as  I have  been  able  to  obferve, 
without  the  fubfequent  or  indireft  debility  occafioned  by 
opium  or  alcohol  : A medical  friend  once  obferved,  upon 
feeing  a perfon  who  had  been  fome  time  refpiring  di- 
luted oxygene  air,  “ his  blood  feems  to  flow  in  veflels  it 
never  pervaded  before.”  This  had  much  the  appearance 
gf  being  the  cafe.  If  fo,  fuch  an  atmofphere  may  retard 
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the  approach  of  old  age,  when  many  velfels  are  fuppofed 
to  clofe  up.  In  illustration  of  the  effeCt  of  oxygene  air 
on  a perfon  advanced  in  life,  that  is,  between  50  and  60, 
with  extremities  habitually  cold,  I fubjoin  a note  from 
Dr.  Barrow,  of  the  Hotwells,  who  lived  in  the  fame 
houfe  with  him.  “ — ’s  pulfe  increafed  in  frequency  and 
“ ftrength;  there  were  alfo  other  unequivocal  fig  ns  of 
“ general  excitement;  fuch  as  univerfal  fenfation  of 
“ heat,  and  an  aftonifhing  increafe  of  animal  fpirits,  evi- 
“ denced  not  only  in  his  converfation,  but  his  general 
“ conduCt.  His  ideas  feemed  to  run  altogether  on  fub- 
“ jeCts  of  juvenile  gratification.  His  tricks  and  geftures 
“ afforded  the  company  much  entertainment.  This 
“ could  not  be  aferibed  to  any  change  in  his  diet;  for  he 
“ had  at  this  time  difcontiniied  his  ufual  quantity  of  wine 
“ and  the  Simulating  gums  he  had  been  accuflomed  to. 
“ I am  not  fure  whether  he  had  the  head-ach,  and  other 
“ fymptoms  of  debility,  fubfequent  to  a debauch  with 
“ wine.  Your’s,  &c. 

“ W.  Barrow.” 

This  perfon  breathed  a mixture  of  one  part  of  oxygene, 
with  4 parts  of  atmofpberic,  air,  twice  a day,  at  fit'll:  for 
10,  and  then  for  20  minutes* — I have  had  two  patients 
who  breathed  an  higher  atmofphere  for  every  day  more 
than  6 weeks  each.  The  oxygene  was  procured  from 
Mendip  manganefe.  Thefe  two  inftances,  joined  to  my 
perfonal  experience,  feem  to  fhew  that  there  is  no  noxious 
impregnation  in  that  mineral.  The  one  was  fubjeCt  to 
great  difficulty  of  breathing  with  exceffive  expectoration 
of  mucus,  from  bad  conformation  of  the  thorax  appa- 
rently. He  was  always  much  relieved  by  this  modified 
air,  but  not  radically  cured.  The  other  had  encyfled 
dropfy  with  anafarca  of  the  lower  extremities,  and  (as  I 
fuppofed,  lrom  the  difficulty  of  breathing,  irregularity  of 
the  pulfe,  and  other  fymptoms)  of  the  lungs  alfo.  By 
gradually  heightening  the  flandard  of  the  air,  this  patient 
refpired  unmixed  oxygene  air  for  halt  an  hour  without 
any  inconvenience  ! So  inert  was  the  fy Item  ! The  dif- 
ficulty of  breathing  was  effectually  removed,  but  the  other 
complaint  was  not  relieved. 
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XVII. — Of  atmofphere^  altogether  artificial. 

If  ever  the  power  of  elaftic  fluids  on  difeafed  Hates  of 
the  fyftem  fhould  he  inveftigated  on  fuch  a fcale  as  the 
intereft  of  humanity  enjoins,  the  trials  fliould  not  be  li- 
mited to  the  addition  of  oxygene  or  unrefpirable,  to  at- 
rnofpheric,  air.  Change  the  unrefpirable  conftituent  part 
of  your  atmofphere,  leaving  the  proportions  the  fame, 
and  you  will  probably  have  an  atmofphere  with  different 
powers.  Take,  for  inflance,  72  parts  of  hydrogene,  hy- 
drocarbonate or  of  carbonic  acid  air,  and  add  28  parts  of 
oxygene.  What  you  have  to  expeft  from  the  fecond  of 
thefe  mixtures,  the  preceding  experiments  will  fuf- 
ficiently  warn  you. 

Whether  hepatick  air,  or  other  modifications,  can  ever 
be  employed  with  advantage  in  medicine,  is  a fubjeff  for 
future  refearch.  Mr.  Watt,  having  lately  tried  various 
fubftances  capable  of  yielding  air,  has  juft  given  me  the 
following  information,  which,  though  it  was  not  fent  for 
publication,  I take  the  liberty  to  add  : — “ I have  juft 
made  an  air,  which,  as  it  has  great  powers,  may,  for  ought 
I know,  have  great  virtues  ; my  experience  extends 
.only  to  its  bad  qualities — Pyro-farcate.  .1  put  2 oz. 

of  lean  beef  in  the  fire  tube,  and  obtained,  by  mere  heat, 
250  c.  i.  of  air,  highly  foetid,  like  an  extinguifhed  to- 
bacco pipe  ; inflammable,  with  a very  blue  flame;  little 
diminifhed  by  lime  and  water. — Pyr -hydro-far cate,  on 
adding  water  to  the  red-hot  charcoal  of  this  beef,  I ob- 
tained 600  c.  i.  of  air,  with  a foetor  not  fo  bad  as  the 
other;  burning  with  an  orange-coloured  flame;  lofing 

not  quite  ^ in  lime  and  water.  The  fmell  of  the  firft 

made  me  fick,  though  I did  not  infpire  any  purpofely> 
and  not  above  one  third  of  the  quantity  mentioned  was 
let  loofe  in  my  laboratory,  and  3 doors  and  a chimney 
were  open  ; we  were,  however,  obliged  to  leave  the  place 
for  fome  time.  The  P.  H.  farcate  feemed  to  poffefs  the 
fame  property,  but  was  more  cautioufly  treated.  G.  was 
giddy  all  the  afternoon.  Pyro  Comate.  Next  day,  2 oz. 
of  woollen  rags  were  put  in  the  tube  ; they  gave,  by  mere 
heat,  800  c.  i.  of  air  ; foetid,  though  not  fo  offenfive  as  the 
other ; burning  with  a deep  blue  flame ; not  tried  with 
lime  and  water! — Pyr -hydro -connate,  by  addition  of  water 
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to  the  red  hot  charcoal,  gave  above  if  cubic  foot  of  air 
foetid,  but  more  like  vol.  alkali  in  fmell — burning  with 
a yellow  flame  ; lofing  l-^th  by  wafhing  with  lime  and 
water;  part  was  undoubtedly  alkaline  air  and  abforbed  by 
the  water;  the  water  in  the  refrigeratory  was  ftrongly  im- 
pregnated with  foetid  vol.  alkali.  Though  none  of  either 
of  the  airs  was  infpired,  that  could  be  avoided,  I had  a 
flight,  though  uncommon,  naufea,  attended  with  fome 
elevation  of  fpirits,  all  that  evening,  but  no  heat  or  third;. 
In  fliort,  it  was  very  like  the  effeft  of  the  fumes  of  to- 
bacco on  an  unexperienced  perfon  : In  bed  I was  refrlefs, 
though  without  pain  or  particular  uneaflnefs,  I could  not 
fleep.  Next  day  the  naufea,  and  fome  giddinefs,  con- 
tinued, or  rather  increafed,  and  a head-ache  came  on. — 
The  ufes  of  this  air,  if  it  has  any,  I leave  you  to  find  out. 
I think  I {hall  have  no  more  to  do  with  it,  nor  with  ani- 
mal fubftances : One  may  difcover,  by  accidept,  the  air 
which  caufes  typhus,  or  fome  worfe  diforder,  and  fuflfer 
for  it.  J.W.” 

Oct.  7,  1794. 


Progress  of  knowledge  renders  f ability  of  language 
impoffible.  Hence,  in  treating  of  a new  fcience,  licence 
of  expreffion  is  allowed.  Whether  I have  abufed  this  pri- 
vilege by  difoxygenated  and  other  terms  of  “ learned 
length ,”  perfons,fkilled  alike  in  the  philofophy  of  things  and 
words,  may  decide.  Clafical  Scholars  are  commonly  re- 
garded as  the  bef  judges  of  Englifi fyle ; but  there  are  cir- 
cumjlances  which  would  appear  to  derogate  from  the  com- 
petency of  mere  Claffical  Scholars.  1.  Progrefs  in  the 
languages  of  Xenophon  and  Tally  being  for  ever  clofed, 
thofe  who  have  fuelled  little  befides,  follow  the  analogy  of 
their  education,  and  are  apt,  when  they  regard  Science , to 
look  only  backwards.  2.  Without  great  precaution,  their 
minds  become  frivolous,  and  their  criticifms  will,  in  con- 
fluence. 
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fequence , be  captious.  g.  Perfons , the  mojl  eminently 
JkilJul  in  Greek  and  Latin,  now  appear  to  little  advan- 
tage in  this  department  of  Literature.  Hermes  affgns 
caufes  for  effeEls  that  do  not  exifl ; and  his  conceits  ap. 
pear  like  a burlefque  on  the  philofophy  of  language.  Se- 
veral precepts  and  flridures , in  the  in  of  popular  introduc- 
tion to  Englijh  Grammar,  feem  to  me  mifehievous.  The 
Author,  in  numerous  in/lances,  upon  the  authority  of  his 
tafle  alone,  or  upon  falfe  analogies,  has,  if  I am  not  mif- 
laken,  unjufly  condemned  our  finef  writers  as  violators 
of  the  rules  of  his  art.  Such  errors  tend'  to  diminifi  the 
copioufnefs  of  our  language , and  to  impair  the  mof  ra- 
tional of  amufements. 
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DESCRIPTION 

OF  AN 

AIR  APPARATUS; 

WITH 

HINTS  RESPECTING  the  USE  and  PROPERTIES 
Of  DIFFERENT  ELASTIC  FLUIDS. 

By  JAMES  WATT,  Esq. 


Hcathfield,  Binning  ham,  July  14,  1794. 

Dear  Sir, 

I SEND  you  with  this,  drawings  of  my  apparatus  for 
producing  and  receiving  the  various  airs  which  may 
be  fuppofed  to  be  ufeful  in  Medicine,  with  a defcription 
or  explanation  ot  the  apparatus,  which,  if  you  Ihall  think 
it  worthy  publication,  I hope  may  at  leaft  prompt  fome 
younger  and  more  aftive  man  to  contrive  a better. 

In  confequence  of  your  defire,  Boulton  and  Watt 
have  agreed  to  manufacture  thefe  machines  for  the  Pub- 
lic. You  wilh  that  a price  could  be  fixed,  but  that  can- 
not be  done  at  prefent,  until  fome  more  are  made,  and 
our  workmen  underfland  it.  At  prefent,  they  are  but 
bunglers  in  executing  fome  of  the  parts,  and  improve- 
ments may  flill  be  made,  which  may  encreafe  or  diminifh 
the  price. 
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..However,  we  have  no  defire  to  be  the  manufac- 
ttirers,  except  to  fupply  thofe  who  may  not  have  the 
fame  opportunities  as  ourfelves  of  procuring  them  ; the 
price  fhall  be  as  moderate  as  we  can  make  it ; and  thofe 
who  choofe  to  have  them  made  by  others,  fee  what  is  to 
be  done. 

In  a former  letter,  I mentioned  my  ideas  upon  the  airs 
which  I apprehended  might  be  ufeful  in  confumptions, 
and  fome  other  diforders  of  the  lungs  ; but  as  I then  ob- 
ferved,  it  is  not  my  province  to  prefcribe  ; that  muff  be 
left- to  the  phyfician.  It  may  be  right,  however,  to  fay, 
that,  according  to  the  experience  of  feveral  perfons  here, 
the  inflammable  air  from  charcoal,  on  being  inhaled  into 
the  lungs,  renders  the  perfon  who  breathes  exceffively 
giddy  and  fick,  in  a very  fhort  time  ; from  whence  I 
conclude,  that  fome  new  compofition  or  abforption  takes 
place  in  the  lungs  ; probably  the  charcoal  which  it 
contains  in  folution  is  abforbed  by  the  blood  ; and  it  fo, 
it  may  prove  an  antidote  to  the  oxygene  the  blood  is  fup- 
pofed  to  contain,  in  too  large  quantities,  in  confumptive 
patients.  I fhould  think,  that  on  account  of  its  great  ac- 
tivity, this  air  ought  to  be  given  in  a very  diluted  Hate, 
otherwife  it  might  prove  too  much  for  the  patients. 

The  inflammable  air  from  zinc  .contains  the  calx  or 
flowers  of  that  metal,  in  a ftate  of  fufpenfion,  it  not  of 
folution,  and  may  alfo  be  ufeful  in  curing  ulcers  in  the 
lungs,  as  a topical  application.  This  air  does  not  ren- 
der the  patient  fick  ; but  in  an  experiment  I made  on 
myfelf,  it  feemed  very  much  to  thicken  the  mucous 
matter  fpit  up  in  the  morning  after. 

Again  wifhing  you  to  be  fuccefsful  in  this  undertak- 
ing, which  promifes  to  be  of  fo  much  utility  to  mankind, 
I remain,  with  much  efleem, 

Dear  Sir, 

Your  obedient  humble  fervant, 


To  Dr.  B'E.dimjes. 

P.  S.  If  any  fets  of  apparatus  are  wanted,  pleafe  ad- 
Hrefs  to  Boulton  and  Watt,  Birmingham. 
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Description  oj  an  Apparatus  for  procuring 
various  hinds  of  Air, for  Medic  in  al  purpojes. 

THE  apparatus  confifls  of  an  alembic,  or  pot  (A)  and 
its  capital  (B).  The  latter  is  connected  by  a pipe 
(F)  with  the  refrigeratory  or  wafhing  veflel  (G),  which 
again  communicates  by  a pipe  with  the  Hydraulic 
Bellows  (H.  J.)  which  receives  the  air  as  it  is  generated 
or  produced,  and  transfers  it  into  oiled  filk  bags,  or  other 
vellels,  from  which  ft  may  be  conveniently  inhaled  by 
the  patient. 

The  pot  (A)  is  made  of  foft  caff  iron,  of  the  form  in 
the  drawing,  and  is  about  fix  inches  diameter  in  its 
wideft  part  or  bilge ; the  thicknefs  of  the  metal  about  half 
an  inch.  The  lower  part  of  the  capital  (B)  is  made  co- 
nical, and  ground  into  the  mouth  of  the  pot,  fo  that  it 
may  be  made  tight  with  a fmall  quantity  of  cement.  An 
iron  tube,  half  an  inch  infide  diameter,  pafles  perpendi- 
cularly through  the  centre  of  the  capital,  and  reaches 
within  half  an  inch  of  the  bottom  of  the  pot.  This  tube 
is  continued  four  or  five  inches  above  the  capital,  where 
it  ends  with  a conical  mouth  at  (C).  It  is  fitted  into  the 
capital  by  a conical  fwelling,  which  is  ground  into  a cor- 
refpondent  hole,  and  made  tight  with  cement.  Another 
tube  (D  C),  made  conical  at  its  lower  end,  is  fitted  into 
the  conical  mouth  (Cj  of  the  lower  tube.  The  lower  end 
of  the  tube  (D  C)  is  contra&ed  fo  as  to  form  a hole  of 
about  i-2oth  inch  diameter,  which  is  capable  of  being 
flopt  or  fhut  by  the  end  of  the  wire  (E),  which  is  fitted 
to  it.  This  tube  is  one  foot  long,  and  has  a cuporbafon 
at  its  upper  end.  The  wire  (E)  is  formed  into  a fine 
threaded  ferew  at  the  upper  end,  and  is  ferewed  through 
a bridge  in  the  cup,  fo  that  by  turning  the  wire,  it  may 
open  or  fhut  the  hole  at  the  bottom  of  the  tube,  as  occa- 
fion  requires.  The  proper  taper,  for  thefe  feverai  cones., 
is  about  one  in  eight  (that  is,  for  every  inch  they 
are  long,  they  fhould  be  i-8th  of  an  inch  lefs  in  diame- 
ter at  the  fmaller  than  at  the  larger  end). 
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The  tube  (F),  which  conveys  the  air  from  the  pot  to  the 
refrigeratory,  is  about  i-|th  inch  diameter,  and  taper  for 
about  three  inches  at  both  ends,  which  enter  into  the 
pipe  fide  of  the  capital  and  the  receiving  pipe  (N)  of  the 
refrigeratory.  This  tube  is  made  of  fheet  iron  brazed 
with  hard  folder.  The  length  of  this  tube  is  from  three 
feet  to  fix  feet,  as  fuits  the  convenience  of  the  operator. 

The  refrigeratory  (G,  S S,  PI.  2.  Fig.  2 and  3)  confifts 
of  two  veffels,  of  which  one  is  placed  in  an  inverted  po- 
fition,  within  the  other.  The  outer  vefiel  is  cylindrical, 
about  twelve  inches  diameter,  feven  inches  deep,  and 
open  at  top.  On  one  fide  there  is  a funnel  (R  fee  PI. 
2.  Fig.  2.)  and  a femicircular  pipe  attached  to  the  outfide 
of  the  vefiel,  pafling  through  the  fide  of  it  near  the  bot- 
tom, and  continued  inwards  along  the  bottom  for  about 
ll  inch.  On  the  oppofite  fide  of  the  vefiel  are  two 
fhort  pipes,  about  an  inch  diameter  each,  the  upper  one 
for  letting  off  hot  water,  and  the  lower  one  for  emptying 
the  vefiel  when  required. 

The  inner  vefiel  of  the  refrigeratory  (S  S PI.  2.  Fig.  3.) 
is  alfo  cylindrical  (of  fuch  diameter  as  to  enter  eafily  in- 
to the  outer  vefiel),  and  is  open  at  bottom.  The  cover 
of  it  is  convex  upwards,  about  an  inch.  Upon  the  un- 
derfide  of  this  cover  is  formed  a Ipiral  channel,  by  means 
of  metalline  plates,  about  if  inch  deep,  and  one  inch 
afunder.  This  fpiral  channel  is  open  below,  but  the 
edge  of  the  flip  of  metal  which  forms  it  is  well  foldered 
to  the  concave  fide  of  the  cover.  The  receiving  pipe 
enters  this  channel  clofe  to  the  circumference  of  the  vef- 
fel  S S,  and  the  difeharging  pipe  O P is  fixed  upon  the 
central  end  of  the  fpiral.  Clofe  to  the  pipe  O,  is  ano- 
ther fhort  pipe,  which  paffes  through  the  cover  of  S S, 
and  reaches  downwards  about  an  inch  and  a half,  being 
open  at  both  ends.  In  the  edge  of  the  vefiel  S S is  a 
notch  (T),  which,  when  that  vefiel  is  placed  within  the 
vefiel  G,  receives  the  lower  end  of  the  pipe  R,  and  per- 
mits the  rim  of  the'veffel  S S to  reft  upon  the  bottom  of 
G ; in  which  pofition  it  is  to  be  retained,  by  laying 
weights  upon  it. 

The  difeharging  pipe  conveys  the  air  to  the  Hydraulic 
Bellows  (H  J),  which  confifts  of  two  veffels  (H  and  J, 
PI.  2.  Fig.  1.)  The  outer  vefiel  H confifts  of  two 
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cylinders,  placed  one  within  the  other,  and  about  half  an 
inch  afunder.  Thefe  cylinders  are  joined  together  at 
bottom  by  a circular  rim,  well  foldered  to  them  both  ; 
and  the  inner  cylinder  is  fhut  at  top  by  a cover  alfo  fol- 
dered on.  This  inner  cylinder  is  about  two  inches 
> fhorter  than  the  outer  cylinder,  and  the  latter  is  fur- 
mounted  by  a cup  (W  W)  about  if  inch  deep,  and  one 
inch  all  round,  more  diameter  than  the  cylinder  it  is  at- 
tached to.  The  pipe  P O pafles  diametrically  acrofs  the 
veflel  H ; the  end  Q is  open,  and  made  fo  as  to  be  ftopt 
with  a cork  or  cock.  From  this  pipe  P Q proceeds  a 
pipe  (V),  which  pafles  upwards  through  the  cover  of  the 
inner' cylinder,  to  which  it  is  foldered,  and  is  open  at  its 
upper  end.  The  fecond  veflel  J ot  the  bellows  is  a hol- 
low cylinder  of  one  toot  diameter,  and  eighteen  inches 
long,  fhut  at  top,  and  open  3;  bottom  ; it  is  made  fo  as 
to  move  up  and  down  eafily  iw  the  circular  interflice  be- 
tween the  inner  and  outer  cylinder  of  the  veflel  H ; and 
when  that  interflice  is  filled  with  water,  as  high  as  the 
cover  of  the  inner  cylinder,  if  the  veflel  I is  moved  ^up 
and  down,  it  will  a 61  the  part  of  a bellows,  drawing  in 
and  blowing  out  air,  by  the  pipes  V and  P O.  The  bel- 
lows and  refrigeratory  are  made  of  tinned  iron  plates 
japanned,  or  ot  tinned  copper-plates  noL  japanned. 

Fig.  4,  PI.  2,  is  a feftion  of  the  pot,  its  capital,  and  the 
pipe  which  pafles  through  the  latter. 

Fig.  5 is  a fe&ion,  of  the  natural  fize,  of  the  upper 
and  lower  ends  of  the  wire  E,  and  of  the  lower  end  of 
the  pipe  D C,  which  admits  water  into  the  pot. 

Fig.  2,  PI.  1,  is  a plan  of  a large  chafing  difh  or  fur- 
nace, in  which  the  pot  may  be  placed.  This  furnace, 
and  its  afh-hole,  may  be  made  of  black  fheet  iron,  and 
the  furnace  lined  with  fire  lute  or  Windfor  bricks.  The 
cover  is  made  in  three  moveable  fegments  of  a cone 
fitted  to  the  mouth  of  the  furnace,  and  to  the  neck  of  the 
pot,  but  leaving  an  opening  on  the  fide  oppofite  to  the 
pipe  F,  for  the  iffue  of  the  fmoke  and  flame.  Thefe 
fegments  fhould  alfo  be  lined  with  fire  lute. 

Fig.’  3d  is  a fe&ion  of  an  iron  tube,  which  may  be  pfed 
in  place  of  the  pot,  if  found  preferable. 
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Manner  of.  tisirtc  tfie  Apparatus') 

1 he  pot  is  to  be  filled  with  a fufficient  quantity  oF  the 
material,  by  means  of  which,  or  from  which,  the  defired 
air  is  to  be  procured.  The  lower  end  of  the  capital  is  to 
be  anointed  with  a final!  quantity  of  the  proper  cement, 
put  into  the  mouth  of  the  pot,  and  turned  round  a little, 
prefiing  it  down  at  the  fame  time,  until  the  joint  is  con- 
cluded to  be  made  good.  The  pot  is  then  to  be  placed 
in  the  furnace  upon  its  pedeflal  (of  iron  or  brick),  and  a 
fire  of  good  coaks  is  to  be  made  round  it.  The  covers 
of  the  fu  rnace  being  put  on,  the  pipe  C is  to  be  anointed 
with  cement  on  its  lower  conej  and  twifted  forcibly  into 
its  place  in  the  capital.  The  joints  of  the  pipe  F are  to 
be  cemented  at  both  ends,  and  the  two  veflels  of  the.  re- 
frigeratory being  previoufly  put  one  within  the  other, 
the  two  fhort  pipes  in  the  fide  are  to  be  {hut  with  corks  or 
cocks,  and  the  veflel  G is  to  he  nearly  filled  with  cold 
water  ; the  joint  of  the  pipe  P,  with  the  bellows,  is  to  be 
cemented,  and  the  outer  veffel  H oi  the  bellows  filled 
with  water  to  the  height  indicated  (the  veflel  J being 
placed  within  it,  and  prefiTed  down  to  the  bottom),  and 
the  pipes  O and  O are  to  be  (hut  with  corks. 

In  the  procefs  for  producing  inflammable  air  from 
charcoal,  iron,  or  zinc,  when  the  pot  is  become  quite  red 
hot,  as  high  as  the  neck,  the  wire  E being  ferewpd  down 
fo  as  to  flop  the  opening,  the  pipe  D C is  to  be  put  in  its 
place,  and  the  bafon  D filled  with  water,  then,  upon  un- 
ferewing  the  wire  E about  a turn,  fome  of  the  water  will 
drop  into  the  pot,  and  the  inflammable  air  will  immedi- 
ately be  produced,  and  will  proceed  by  the  pipe  E to  the 
refrigeratory,  where  it  will  difplace  fome  of  the  water, 
and  glide  along  the  fpiral  channel  to  the  centre,  depofit- 
ing  its  heat,  or  other  matters  capable  of  uniting  with 
water,  as  it  paffes  in  contaft  with  it.  It  will  then  pafs 
quite  cool  by  the  pipe  O P into  the  bellows.  The  weight 
L (which  is  made  juft  to  counterbalance  in  air  the  weight 
of  the. veflel  J)  will,  by  means  of  tfie  cord  attached  to  J 
and  palling  over  the  pullies  K K,  pull  up  the  veflel  J in 
proportion  as  the  air  enters. — When  the  veflel  J is  drawn 
up  till  its  cover  touches  the  frame  M M,  the  cork  Q is 
10  be  taken  out,  and  the  wooden  nozzle  of  an  oiled  filk 
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bag,  hereafter  defcribed,  is  to  be  forced  into  the  hole,  fo 
as  to  be  air  tight.  The  veflel  J being  then  prcfTed.  down 
by  hand,  the  air  will  pafs  into  the  filk  bag  ; when -the - 
bellows  is  emptied,  prefs  your  thumb  on  the  outfide  of. 
the  filk  again  ft  the  outer  orifice  of  the  -wooden  nozzle, 
withdraw  the  nozzle  from  the  pipe  Q,  and  replace  the 
eork,  that  the  operation  may  go  on  as  before. 

The  air  in  the  bag  may  then  have  a proper  proportion 
of  atmofpheric  air  added  to  it;  and  when  thoroughly 
mixed,  can  be  inhaled  with  great.eafe  from  the  nozzle  of 
the  bag,  efpecially  if  the  latter  is  laid  on  its  fide  on  a 
•table. — When  the  water  in  the  refrigeratory  becomes 
hot,  the  cork  of  the  upper  fhort  pipe  in  its  fide  . is  to  be 
taken  out-,  and  cold  water  poured  down  the  funnel  R, 
which,  being  fpecifically  heavier  than  the  hot  water,  will 
difplace  it,  and  the  latter  will  iffue  upwards  through  the 
fhort  pipe  near  the  centre,  and  pafs  off  by  the  pipe  at  the 
circumference.  When  the  water  feems  fufficiently 
cooled,  the  cork  is  to  be  replaced,  and  the  operation  will 
proceed  as  before  : indeed  it  need  not  be  ftopt.  while  th* 
water  is  thus  changed. 

In  producing  air  by  means  of  charcoal,  the  charcoal 
fhould  be  previoufly  burned  till  it  yields  no  finoke;  and 
care  fhould  be  taken  that  nothing  capable  of  doing  fo 
enter  the  pot.  There  fhould  be  as  much  charcoal  put,in 
as  will  fill  the  pot  up  to  the  neck  or  cylindric  part;  it 
fliould  not  be  pounded,  but  broken  into  little  bits,  about, 
the  fize  of  a hazle  nut ; but  what  is  inevitably  made 
fmaller  in  the  breaking,  need  not  be  rejefted  ; it  will  be 
proper  to  force  an  iron  down  through  the  charcoal,  to 
open  a way  for  the  pipe,  before  the  latter  is  put  in'.  ’ 

When  the  air  is  wanted  to  be  made  by  means  of  iron, 
the  bell  is  the  turnings  of  hamncred  lrou,  to  be  had  from 
the  jobbing  fmiths.  Caft  iron  turnings  or  borings  always 
give  fome  very  flunking  hepatick  air. 

If  the  air  is  to  be  obtained  by  means  of  zinc,  the  metal 
fhould  be  granulated,  by  pouring  it,  while  melted,  in  a 
fmall  ftrearn  into  water  ; and  the  water  pipe  of  the  ca- 
pital fliould  either  be  cut  fhorter,  or  fome  fmall  holes 
drilled  in  its  fide,  as  the  water  could  not  eafily  force  its 
way  through  a pillar  of  the  melted  metal ; only  a few 
pounds  of  this  metal  fhould  be  put  in  at  a time,  as  only 
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the  Surface  can  be  afled  upon,  and  that  is  foon  covered 
with  the  melted  calx.  As  zinc  has  a great  affinity 
with  iron,  and  the  heat  required  in  this  cafe  is  con- 
fiderable,  it  will  be  proper  to  coat  the  infide  of  the  pot 
with  a thin  covering  of  China  clay,  or  fome  other  apy- 
rous earth,  mixed  up  with  a folut'ionof  borax,  to  prevent 
the  contaft  of  the  metals. 

In  obtaining  dephlogiflicated  or  oxygene  air  from 
manganefe  by  heat,  no  water  muff  be  added,  and  the  hole 
for  the  water  pipe  fhould  be  flopt  by  an  iron  plug  fitted 
to  it.  But  probably  an  iron  veffel,  made  in  the  form  of 
a Florence  flafk,  may  be  a more  commodious  veffel  for 
this  purpofe,  which  remains  to  be  tried.  In  any  cafe,  the 
refrigeratory  and  bellows  remain  the  fame.  I can  give 
no  particular  dire£lions  in  the  procefs  for  obtaining  de- 
phlogiflicated air,  in  this  way,  having  never  praftifed  it. 

It  appears  probable  that  the  fire  tube,  Fig.  3,  PI.  1, 
may  be  found  a more  commodious  or  effe£live  veffel 
than  the  pot,  but  1 cannot  yet  determine  chat  point,  not. 
having  hitherto  had  time  to  get  it  tried.  Both  Mr. 
Lavoifier  and  Dr.  PrielUey  ufed  tubes.  I have  added 
the  new  water  pipe,  which  admits  the  water  by  means  of 
a conical  wire,  inflead  of  a cock,  ufed  by  the  former,  or 
of  the  retort  ufed  by  the  latter,  and  have  made  the  ope- 
ration of  fhutting  the  ends  eafier. 

The  pot  of  the  fize  indicated  will  produce  about  a 
cubic  toot  of  inflammable  air  from  charcoal  in  five  mi- 
nutes, witha  good  fire. 

The  quantity  of  water  to  be  admitted  into  the  pot  mull 
be  regulated  by  experience,  if  the  pipe  at  N becomes 
very  hot,  and  a loud  cracking  noife  is  heard  in  the  re- 
frigeratory, too  much  water  is  thrown  in,  and  fleam 
reaches  the  refrigeratory.  When  air  only  ifTues  from 
the  pot,  the  pipe  at  M will  not  be  much  heated. 

The  joints  at  N and  P may  be  cemented  with  a dough, 
made  of  the  Cornifh  china  clay  with  fome  flour  and  water, 
or  with  the  common  chemical  lute,  compofed  of  whit- 
ing, fait,  flour,  and  water.  The  joints  of  the  capital  with 
the  pot,  and  with  the  pipes  F and  C,  mull  be  made  good,, 
by  a cement  of  the  Cornifh  china  clay,  moiflened  with 
a faturated  folution  of  borax,  or  by  a mixture  of  fine 
flaked  lime  and  folution  of  borax,  which  latter  will,  I 
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apprehend,  be  improved  by  the  addition  of  colcothar  of 
■vitriol.  Care  mull  be  taken  not  to  fhake  the  vefTels, 
after  the  joints  are  made,  left  the  cement  Ihould  crack, 
and  let  out  the  air. 

The  oiled  filk  bags  Ihould  be  made  in  the  form  of  a 
, common  fack,  and  have  a wooden  nozzle  fitted  to  them  in 
the  fhapeof  a common  faucet,  with  the  fmaller  end  out- 
wards, that  it  may  fit  into  the  tube  of  the  bellows  ; and 
this  faucet  fhould  be  provided  with  a fpiggot  to  keep  in 
the  air  when  required.  Oiled  filk  has  commonly  a very 
difagreeable  fmell,  which,  as  it  is  not  certain  that  it  would 
be  of  fervice  in  any  of  the  difeafes  that  may  be  treated  by 
thefe  airs,  it  is  defirable  to  get  rid  of  ; this  I have  accom- 
plifhed  by  the  following  procefs : 

Take  charcoal,  frelh  burnt  till  it  is  free  from  fmoke, 
reduce  it  to  powder,  and  lift  it : Lay  the  filk  on  a table, 
and  fift  this  charcoal  over  it,  to  the  thicknefs  of  a quartei 
of  an  inch;  then  roll  the  filk,  charcoal  dull,  and  all, 
Upon  a roller,  as  long  as  the  filk  is  wide,  and  not  lefs 
than  an  inch  and  a half  in  diameter  ; bury  the  whole  in 
charcoal  dull,  and  let  it  lie  two  or  three  days  ; unroll  it, 
and  fweep  off  the  charcoal  ; and  it  the  fmell  is  not  quite 
gone,  repeat  the  operation  with  frelh  charcoal  duft  ; 
when  free  from  fmell,  wafh  it  clean  with  a wet  fponge. 
When  the  filk  is  made  into  a bag,  anoint  the  feams  with 
japanners’ gold  fize,  diluted  with  fome  oil  of  turpentine, 
which  will  dry  fufficiently  in  a few  days. 

In  chufing  oiled  filk  for  this  purpofe,  that  which  is 
green  fhould  be  avoided,  as  it  is  coloured  with  verdegris, 
which  adds  to  the  bad  fmell,  and  rots  the  filk.  The 
yellow,  or  yellowifh,  is  the  beft. 

As  patients,  when  very  weak,  cannot  be  made  to 
breath  out  of  a bag  or  other  veffel  through  a mouth- 
piece, I think  the  inflammable  air  may  be  adminiltered 
by  placing  upon  their  head  a cap  in  the  form  of  a bee- 
hive, about  a foot  diameter  at  the  bafe,  reaching  as  far 
down  as  their  chin.  If  the  pipe  of  the  bag,  containing 
the  air,  is  placed  near  their  mouth,  and  the  bag  gently 
preffed,  as  inflammable  air  is  lighter  than  atmofpheric, 
?he  cap  will  be  filled  with  it,  and  they  mull  infallibly 
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breath  it,  and  at  the  fame  time  will  be  under  no  teazing 
con  lira  in  t. 

SUPPLEMENT  TO  THE  DESCRIPTION  AND  USE 
OF  THE  APPARATUS. 

1C1  Xperi  ence  has  (hewn,  that  for  private  praflice,  an 
apparatus  on  a fmaller  fcafe  than  that  defcribed  will  be 
fufficient ; and  one  is  now  conftru&ing  of  only  a quarter 
of  the  contents,  the  bellows  of  which  will  be  about  nine 
inches  diameter,  and  thirteen  inches  high,  and  the  other 
parts  proportionable.  The  furnace,  twelve  inches  out- 
fide  diameter,  will  have  a fire  tube  two  inches  infide  dia- 
meter, and  fixteen  inches  long,  nine  inches  of  which 
being  expofed  to  the  fire,  will,  it  is  expefted,  produce 
air  in  fufficient  quantities. 

As  it  appears  from  experiments  made  by  Doflor 
Beddoes,  that  oxygene  air  is  produced  moft  eafily, 
and  in  the  greateft  purity,  from  Exeter  manganefe  and 
oil  of  vitriol,  by  diftillation  in  a glafs  retort,  a fand  pot  is 
fitted  to  the  mouth  oi  the  furnace,  a ffiort  bent  chimney 
pipe  is  adapted  to  one  of  the  holes  made  for  the  fire  tube, 
and  a fire  door  at  which  coaks  may  be  put  in,  is  fitted  to 
the  other,  fo  that  the  furnace  may  be  ufed  for  that  or  any 
other  chemical  diftillation  ; and  to  regulate  the  fire,  an 
air  hole,  with  a Aiding  damper  plate,  is  made  in  the  fide 
of  the  afhpit. 

On  all  occafions,  when  this  or  the  larger  furnace  is 
ufed,  it  will  be  proper  to  fhut  the  door  of  the  afiipit,  and 
to  admit  the  necefl'ary  air  by  the  air  hole,  otherwife, 
when  the  coaks  are  good,  the  fire  may  become  too  hot, 
and  injure  the  pot  or  fire  tube ; the  proper  heat  for  which 
is  a moderate  red  heat,  or  the  loweft  heat,  at  which  ex- 
perience ffiows  that  the  defil  ed  air  is  produced. 

For  infirmaries,  apothecaries  or  others,  who  wifh  to 
make  large  quantifies  of  air,  the  larger  apparatus  may  be 
uleful  ; but  as  from  fifty  to  one  hundred  cubic  inches  of 
the  heavy  inflammable  air,  or  hydrocarbonate,  mixed  with 
the  proper  quantity  of  common  air,  is  a fufficient  dofe, 
or  perhaps  three  or  four  times  that  quantity  of  the  pure 
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i nflammable,  or  hydrogene  air,  if  the  apparatus  can  make 
three  or  four  cubic  feet  in  an  hour,  it  would  feem  large 
enough.  Where  fixed  air  is  Wanted  to  be  made  from 
chalk  or  marble,  by  means  of  Water  and  heat,  or  from 
manganefe  by  mere  heat,  the  larger  apparatus  may  be 
neceflary,  as  the  fmaller  would  not  contain  enough  of  the 
materials. 

The  fire  tubes,  upon  trial,  feem  to  anfwer  perfeftly 
well,  and  in  many  cafes  are  preferable  to  the  pots,  tho’ 
in  other  cafes,  the  latter  are  more  convenient.  The 
fmaller  apparatus  will  not  admit  of  the  ufe  of  a pot ; but 
thofe  who  need  a large  apparatus,  may  have  the  furnace 
-adapted  for  both,  as  well  as  for  a fand  heat. 

The  pot  anfwers  very  well  for  diffilling  empyreumatic 
oils,  or  other  fubftances  of  that  nature  ; but  in  this  cafe, 
a common  glafs  receiver  fhould  be  adapted  to  the  con- 
ducing tube  in  place  of  the  refrigeratory. 

As  it  is  troublefome  to  empty  the  hydraulic  bellows 
of  the  artificial  air  every  time  we  want  to  meafure  com- 
mon air  into  the  oiled  filk  bags,  it  will  be  found  conve- 
nient to  have  an  additional  bellows  for  that  ufe,  and  the 
fmaller  fize  will  be  in  general  fufficient.  When  you 
have  introduced  into  the  bag  the  quantity  of  artificial  air 
you  intend,  fill  the  fpare  bellows  with  common  air,  ap^- 
ply  the  faucet  of  the  bag  to  one  of  the  pipes,  and  fhut  the 
other  with  the  hand,  or  otherwife  ; then  chfcharge  the 
contents  of  the  bellows  into  the  bag,  flop  the  faucet,  by 
applying  your  finger  on  the  outfide  of  the  bag,  to  ils  Ori- 
fice; then  admit  air  into  the  bellows,  by  opening  the 
other  pipe,  and  proceed  as  before,  until  you  have  put  in 
the  defired  quantity. 

This  operation  -may  be  facilitated,  by  fixing  a cock 
into  the  pipe,  by  which  the  bellows  receives  the  common, 
air. 

As  every  patient  may  not  have  conveniences  for  fix- 
ing an  apparatus,  and  the  bags  cannot  be  depended  upon 
for  containing  the  air  for  any  length  of  time,  it  is  defir- 
able  to  have  fame  means  of  fending  thefe  artificial  airs 
to  a diftance,  or  for  ftoringthem  up  to  avoid  the  neceflity 
of  heating  the  furnace  on  every  occafion.  The  follow- 
ing has  occurred  as  a means  of  anfwering  both  thefe 
cnds»  Let  a cylindrical  vefl'el  be  mada  of  ftrong-  tin 
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plate  (as  in  Fig.  i,  of  PI.  3.)  this  vefTel  is  to  be 
•clofe  at  both  ends,  which  are  made  concave  outwards, 
clofe  to  both  the  bottom  and  cover,  fhort  pipes  U and 
V proceed  from  the  fide  of  the  vefTel,  their  diameters 
fhould  be  the  fame  as  the  pipe  P Q of  the  bellows.— 
Another  pipe  (T)  paffes  through  the  middle  of  the  cover 
or  upper  end  of  the  vefTel,  to  which  it  is  weli  foldered, 
and  reaches  within  half  an  inch  of  the  bottom.  To 
guard  this  velfel  from  ruft,  it  fhould  be  japanned  both 
infide  and  out  ; and  for  the  greater  convenience  of  ja- 
panning it  within,  it  may  be  made  to  come  afunder  at.  the 
middle  of  its  height  ; and  when  varnifhed,  may  be  ce- 
mented together,  by  a mixture  of  wax  androfm  ufed  hot. 

When  this  vefTel  is  completed,  the  upper  pipe  (U)  is 
to  have  a fhort  pipe  (W)  inferted  into  it,  which  fhould 
alfo  fit  the  pipe  O of  the  bellows.  The  lower  pipe  (V) 
is  then  to  be  corked,  and  the  vefTel  filled  with  water,  by 
the  central  pipe  (T).  This  vefTel,  which  may  be  deno- 
minated an  air-holder , is  to  be  placed  in  an  empty  tub, 
the  pipe  W inferted  into  the  pipe  O of  the  bellows,  and 
' cemented  to  it. 

When  the  bellows  are  filled  with  artificial  air,  the  cork 
of  the  lower  pipe  (V)  is  to  be  taken  out,  and  the  coun- 
terpoife  of  the  bellows  is  to  be  lifted  up  ; the  water  in 
the  air  holder  will  then  run  out  into  the  tub,  and  the  air 
defcend  from  the  bellows  into  the  former  vefTel.  The 
air  holder,  thus  filled  with  the  artificial  air,  and  all  its 
pipes  clofely  corked,  muff  be  kept  in  a cool  place  till 
wanted.  To  transfer  the  air  from  this  vefTel  into  a bag, 
fix  the  faucet  or  mouth-piece  of  the  bag  into  the  upper 
pipe  (U),  and  if  you  want  a quart,  or  gallon,  or  other 
meafure  of  air,  pour  fo  much  water  into  the  air  holder 
through  the  central  pipe,  and  exactly  that  quantity  of  air 
will  ifTue  out  into  the  bag;  then  re-cork  your  vefTel, 
until  you  want  more  air  from  it.  When  the  air  holder 
is  larger  than  the  bellows,  it  will  be  proper  to  have  a cork 
'fixed  in  the  lower  pipe  (U),  at  which  the  water  may  be  buf- 
fered to  iffue  no  falter  than  air  is  produced  by  the  appa- 
ratus, otherwife  tlje  pillar  of  water  in  the  air  holder  will 
draw  in  common  air,  through  the  openings  of  the  re- 
frigeratory. 
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If  (everal  of  thefe  veffels  are  provided,  a flock  oF  air 
may  be  laid  up  for  as  many  days  as  experience  (hall  (hew 
that  the  air  will  keep  good,  and  dofes  may  be  eafily  fent 
to  diftant  patients.  The  fize  of  the  veffel  muft  be  regu- 
lated by  convenience,  but  may  anfwer  very  well  if  the 
veffel  is  made  a cylinder  of  twelve  inches  diameter,  and 
fixteen  inches  high,  which  is  about  equal  to  the  contents 
of  the  bellows  of  the  larger  apparatus. 

Fig.  12,  PI.  3.  fhews  the  form  of  a chafing  irilli  for  col- 
lefting  a mixture  of  azotic  and  fixed  airs  from  burning 
charcoal,  and  a refrigeratory  for  cooling  it,  as  it  paffes  to 
the  bellows. 

The  chafing  difh  (A)  is  to  be  filled  quite  full  with  burn- 
ing charcoal.  The  trough  of  the  refrigeratory  (B)  is  to 
be  filled  with  water,  and  the  end  (C)  of  the  pipe  is  to  be 
joined  to  the  pipe  (P)  of  the  bellows  ; when  the  charcoal 
has  ceafed  to  fmoke,  the  bellow's  are  to  be  raifed  very 
flowly  ; the  air  which  has  ferved  to  animate  the  fire  will 
pafs  into  it ; and  when  the'  procefs  is  judicioufly  per- 
formed, will  be  found  to  contain  no  uncombined  dephlo- 
gifticated  air. 

Fig.  3.  PI.  3. 'is  a feftion  of  a circular  refrigeratory  for 
the  fame  purpofe,  the  upper  part  of  the  veffel  is  to  be 
kept  fupplied  with  cold  water,  which  will  deprive  the  air 
of  its  heat  as  it  paffes  through  the  veffel,  but  no  water  is 
to  be  put  into  the  fpace  below  the  diaphragm.  The  air 
is  admitted  by  the  pipe  (a),  and  iffues  by  the  pipe  (b)  to 
the  bellows. 

When  fixed  air  is  to  be  produced  from  red  hot  chalk  or 
marble,  by  means  of  water,  this  latter  refrigeratory  fhould 
be  ufed,  as  the  circulating  refrigeratory  defcribed  in  PI.  1 
and  2,  by  bringing  the  air  in  contafl  with  th£  water,  much 
of  it  would  be  abforbed,  and  would  never  reach  the  bel- 
lows. The  fpace  below  the  diaphragm  ferves  to  colledl 
the  water  proceeding  from  the  condenfed  fleam,  fome  of 
which  will  always  come  in  with  the  air. 

Fig.  4,  PI.  3,  is  a feftion  of  the  furnace  for  the  fmaller 
apparatus,  furnifhed  with  a fand  pot,  to  be  ufed  as  a dif- 
tilling  furnace.  When  it  is  ufed  with  the  fire  tube  for 
producing  inflammable  air,  &c.  the  chimney  pipe  (a)  and 
pot  (b)  are  taken  off,  and  the  tube  is  introduced  through 
the  openings  left  for  the  fire  door  and  chimney  ; and  as 
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the  fire  tube  is  made  a little  fmaller  at  the  ends  than  in  the 
middle,  the  vacuities  round  it  in  the  holes  of  the  Tides  of 
the  furnace  are  filled  up  by  two  rings  of  call:  iron,  fitted  to 
them,  and  to  the  ends  of  the  fire  tube;  and  in  this  cafe, 
when  a fire  is  made,  the  furnace  is  to  be  filled  up  to  the 
mouth  with  coaks. 

The  outfide  diameter  of  this  furnace  is  twelve  inches, 
and  theinfide  diameter  within  the  brick  lining  is  nine  in- 
ches * V r^c.  height  from  the  grate  to  the  top  is  nine  inches  ; 
and  the  depth  ot  the  afh  pit  below  the  grate  is  feven  in- 
ches. Windfor  bricks,  rubbed  to  the  form,  make  a very 
good  lining. 

In  producing  thefe  airs,  if  the  quantity  of  water  ad- 
mitted through  the  water  pipe  is  no  more  than  can  enter 
into  the  compofitior}  of  the  air,  the  latter  Teems  to  he 
more  exalted  in  its  properties  than  when  more  water  is 
admitted  ; and  it  alfo  Teems  to  carry  with  it,  in  a TuT- 
pended  ftate,  more  of  a powdery  matter,  which  appears  to 
be  part  of  the  Tolid  Tubfiance  from  which  the  air  was  pre- 
pared ; this  powder  is  depofited  when  the  air  Hands  Tome 
time  quiefeent;  and  therefore  it  would  Teem  that  there 
fhould  be  a difference  between  the  medicinal  virtues  of 
the  air,  when  trefh  made,  and  thofe  it  paffeffes  after 
ftanding  Tome  time,  which  requires  the  attention  and  oh- 
Tervation  of  practitioners  to  regulate  the  dofes  in  its  feve- 
ral  Hates,  to  determine  in  which  of  them  it  fhould  be 
ferved  : or  whether  it  fhould  be  ufed  at  all  before  it  has 
Tub  Tided. ' 

The  proceTs  for  naming  the  inflammable  airs  fhould 
not  be  carried  on  by  candle  light,  if  it  can  be  avoid- 
ed ; as  the  ffream  of  air,  when  difeharged  from  the 
bellows,  would  catch  fire  by  the  approach  of  the  candle, 
and  produce  dangerous  explofions, 

The  firff  produce  of  the  air,  in  any  of  the  operations, 
fhould  be  rejeCted,  as  its  purity  will  be  uncertain. 

The  ufers  of  the  apparatus  will  do  well  to  ffudy  the 
means  of  judging  of  the  purity  of  the  airs  they  employ  ; 
for  which  purpofe,  an  attentive  perufal  of  DoCIpr  Priefi- 
ley’  Preatifes  on  Air  is  recommended. 


Birmingham , 
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Birmingham , June  17,  1794. 

Dear  Sir, 

HAVING  never  made  the  art  of  medicine  my  par- 
ticular dudy,  I fhould  not  have  troubled  you  with 
my  crude  ideas  upon  the  ufe  of  pneumatic  medicines,  if 
your  approbation  of  what  I mentioned  to  you,  joined 
to  my  earned  defire  to  aid  your  endeavours,  with  the 
hope  that  pofiibly  fome  idea  might  be  darted,  which 
may  fave  other  parents  from  the  for  row  that  has  un- 
fortunately fallen  to  my  lot,  had  not  urged  me  to  flep 
over  the,  bounds  of -my  protefilon. 

It  appears  to  me,  that  if  it  be  allowed  that  poifons 
can  be  carried  into  the  fydem  by  the  lungs,  remedies 
may  be  thrown  in  by  the  fame  channel.  Remedies 
for  fome  fatal  or  dangerous  diforders  may,  pofiibly 
at  lead,  be  found  in  the  clafs  of  airs  which  ad- 
mit of  many  known  modifications,  and  doubtlefs  many 
more  dill  to  be  difcovered  : — which  of  thefe  may  prove 
beneficial  in  confumption,  and  other  analogous  diforders 
of  the  lungs,  remains  to  be  afcertained  by  experiment. 
You  have  fiiewn  that  oxygene  air  is  hurtful  in  many  of 
thefe  diforders,  though  beneficial  in  fome  cafes  of 
adhma  ; its  oppofites  inflammable,  azotic,  and  fixed  air, 
feem  then  to  be  thofe  which  are  mod  likely  to  be  ufeful 
in  phthifis  : But  there  are  all'o  fubdances  which  fome 
eminent  phyficians  have  thought  might  be  ufefully  em- 
ployed even  in  the  date  of  powder,  fuch  as  Peruvian 
bark,  the  calces  of  lead  and  zinc,  with  other  adringents. 

To  the  ufe  of  powders,  however  finely  mechanically 
divided,  I think  there  are  fome  objedfions ; particularly 
I doubt  whether  they  could  enter  the  minute  vehicles  of 
the  lungs ; but  if  fuch  fubdances  can  be  chemically  di- 
vided and  obtained  in  the  date  of  folution  in  air  of  fome 
congenial  fpecies,  they  might  have  their  full  effedf. 

It  is  well  known,  that  indammable  air,  when  produced 
by  the  common  procefs  from  iron  and  vitriolic  acid,  al- 
ways carries  with  it,  even  through  water,  a large  quantity 
of  iron  ; fome  of  which  it  afterwards  depofits,  but  very 
probably  fome  part  dill  remains  fufpended.  If  iron 
fhould  then  be  edeemed  a proper  medicine  for  diforders 
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of  the  lungs,  we  are  thus  furniffied  with  the  means  of 
obtaining  it  in  a fufficiently  divided  flate ; and  to  free  it 
from  any  adherent  acid,  it  may  be  palled  through  a 
cauflic  alcali. 

If  the  calx  of  zinc  is  thought  preferable,  it  is  fuf- 
pended  in  inflammable  air  in  great  quantities)  by  apply- 
ing water  or  fleam  to  red  hot  zinc  in  clofe  velfels,  and 
probably  alfo  by  the  common  procefs  of  making  com- 
mon inflammable  air  from  zinc  by  vitriolic  acid.  The 
calces  of  zinc  are  very  efficacious  in  healing  external 
fores  ; and  are  very  likely  to  be  fo  in  internal  ones,  pro- 
vided they  can  be  applied,  as  I think  they  may,  by  the 
means  indicated. 

Charcoal  has  lately  been  found  extremely  efficacious 
in  corredling  putridity,  and  in  difpofing  ulcers  to  heal. 
It  feems  to  me,  that  no  fubflance  is  diffolved  in  common 
inflammable  air  in  fuch  quantities  as  charcoal,  nor  more 
intimately  united.  If  water  is  applied  to  red-hot  char- 
coal in  clofe  veflels,  the  heavy  inflammable  air  is  pro- 
duced in  large  quantities;  and  this  air  has  been  found  to 
contain  inflammable  air,  properly  fo  called,  fixed  air,  fe~ 
parable  by  water  or  by  alkalies,  and  fome  other  fub- 
flance, which,  when  the  inflammable  air  is  deflagrated 
with  oxygene  air,  produces  fixed  air.  This  fubflance  I 
confider  as  charcoal  in  a flate  of  folution ; for  were  it 
fixed  air  completely  formed,  it  would  be  feparated  by  the 
means  mentioned.  Whether  charcoal  in  this  flate  could 
be  decompofed  by  any  excefs  of  oxygene  in  the  blood  of 
confumptive  patients,  I cannot  fay  ; but  it  feems  likely 
that  it  would  ; and  at  any  rate  it  would  a£l  as  charcoal 
powder  does,  and  therefore  highly  merits  trial. 

As  fixed  air  is  a faturated  folution  of  charcoal  in  oxy- 
gene air,  it  is  not  probable  that  the  lungs  can  decompofe 
it ; we  ffiould  therefore  only  look  to  its  effefts  as  an  an- 
tifeptic.  As  the  lupgs,  when  doing  their  duty,  ffiould 
feparate,  and  throw  out  fixed  air,  it  is  not  probable  they 
will  abforb  it,  though  it  may  have  fome  effefl  merely  by 
excluding  the  oxygene  of  the  common  air.  I think, 
however,  it  will  be  found  to  have  moll  beneficial  effe&s 
in  cafes  of  a putrefcent  tendency  ; or  if  you  do  not  like 
this  theoretical  phrafe,  where  the  breath  and  expefto- 
rated  matter  are  fetid.  The  fpecies  I would  recommend 
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is  that  from  fermentation  and  the  means,  keeping  a vel- 
fel  of  fermenting  wort  clofe  by  the  patient,  which  will  in 
general  be  found  grateful  to  him.*  Fixed  air,  from  vi- 
triolic acid  and  calcareous  earths,  may  be  occafionally 
much  contaminated  by  other  acids.  The  oil  of  vitriol  of 
commerce  is  generally  impure,  containing  fulphureous 
acid,  with  the  nitrous  and  marine  ; it  fhould  be  reftified 
for  the  purpofe  of  medicine. 

Inflammable  air  is  faid  to  aft  as  a folvent  of  dead  ani- 
mal fub fiances  ; it  may  therefore  aft  favourably  upon  the 
vifcid  mucus,  fometiines  fo  troublefome  in  confumption. 

I can  conceive  no  aftion  of  the  azotic  air,  except  the 
negative  one,  of  excluding  the  oxygene. 

If  aleppo  galls  are  fubjefted  to  a heat  a little  greater 
than  that  of  boiling  water,  they  throw  out  much  fixed 
air  united  with  their  own  peculiar  acid,  and  a very 
aftringent  tafte  and  fmell.  The  acid  may  be  rnoflly  fe- 
parated,  by  palling  the  air  through  water.  You  can  judge 
better  than  I,  whether  this  aftringent  air  might  not  be 
ufeful  in  fome  cafes.  '■ 

The  hepatick  inflammable  air  may  have  good  effefts 
in  other  cafes;  but  its  fmell  is  very  difagreeable  to  the 
patients ; it  may  be  obtained  from  alkaline  o'gcalcarious 
hepars,  or  from  fulphurated  metals,  by  means'  of  vitriolic 
acid. 

The  inflammable  air  of  marfhes  is  fuppofed  to  caufe 
fever,  which  is  faid  to  be  a difeafe  of  an  oppofite 
nature  to  pthifis,  at  leaft  to  fufpend  it.  If  I remember 
right,  this  air  is  fimilar  to  that  obtained  from  red-hot 
charcoal  by  water,  but  with  the  addition  of  hepatick  air. 

If  it  be  certain  that  butchers  are  exempt  from  phthifis, 
putrid  animal  effluvia  may  be  ufeful ; and  if  the  matter 
which  conftitutes  the  fmell  be  not  the  ufeful  part,  it  may 
be  correfted  by  powder  of  charcoal,  which  does  not 
otherwife  hinder  the  progrefs  of  putrefaftion.  The 
Imell  feems  to  be  owing  to  ammoniacal  hepatic  air. 

The  mixture  of  azotic  and  fixed  air  to  be  obtained  from 
burning  charcoal  (firft  freed  from  bitumen  by  heat)  might 
be  tried,  but  I fhould  hope  more  from  the  heavy  inflam- 
mable air  of  charcoal. 

B . . The 
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This  latter  fpecies  is  recorded  by  Dr.  Prieflley  to  hav6 
been  produced  rhofl  rapidly,  from  a mixture  of  fcales  of 
iron  and  charcoal,  fubjefled  to  a flrongheat  in  an  eartheri 
retort,  and  in  this  cafe  would  probably  contain  much 
iron. 

The  oxygene  air  may  alfo  be  impregnated  with  va- 
rious fubllances.  When  it  is  made  by  palling  the  fleams 
ot  fp:  nith  through  a red  hot  tobacco  pipe,  it  is  highly 
charged  with  a white  powder,  fome  part  of  which  it  lays 
down  on  the  contafl  of  water  ; when  produced  in  glafs 
veffels,  I have  never  feen  it  contain  any  fuch  white  mat- 
ter. An  eminent  phyfician,  of  your  acquaintance,  pre- 
vious to  my  mentioning  to  him  the  ideas  I now  fend  you, 
obferved  to  me,  that  the  oxygene  air  from  heated  man- 
ganefe,  had  a peculiar  tafle  and  fmell ; and  that  unleft 
fome  other  fafts  led  to  afeertain  the  fubjeft,  he  fhould  be 
at  a lofs  to  determine  whether  fome  of  the  cures  you 
mention  might  not  be  attributed  as  much  to  the  manga- 
nefe  as  to  the  oxygene.  He  alfo,  a priori,  had  enter- 
tained ideas  of  the  good  effebls  of  fublfances  diffolved  in 
airs. 

Upon  my  prefetit  degree  of  knowledge,  were  I to  try 
to  diffolve  Jcl-tallic  or  earthy  fubftances  in  oxygene  air, 
X would  place  the  impregnating  earth  or  calx  in  a well 
coated  glafs  tube,  heated  red  hot,  and  pafs  the  fleam  of 
Tpirit  of  nitre  through  if,  afterwards  walking  the  air  with 
an  alkali. 

You  will  now,  my  dear  Sir,  think  that  I havfe  gone  far 
enough  with  mere  hints,  fupported  only  by  analogy,  and 
may  perhaps  have  perceived,  that  however  incompetent,  I 
have  ventured  to  differ  a little  from  you.  I am  for  con- 
joining the  operation  of  fubflartces  likely  inthemfelves  to 
prove  fanative,  to  the  privation  of  oxygene,  which,  how- 
ever, I do  not  difpute  may  of  it’felf  produce  good  effe&Sk 

In  regard  to  the  manner  of  breathing  thefe  medicinal 
airs,  I think  it  will  be  done  bell  from  bags  of  fome  very 
flexible  and  light  fubflance,  fuch  as  very  thin  leather 
waxed,  or  oiled  filk.  If  a fmall  tube  be  inferted  into  the 
mouth  of  the  bag,  the  air  may  be  preffed  out  oppofite  the 
patient’s  mouth,  in  cafes  when  they  afe  too  weak  to  make 
extraordinary  exertions  of  the  lungs,  or  rooms  may  be 
filled  with  the  proper  mixture  of  airs. 
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It  would  be  defirable  that  a lift  were  made  out  of  all 
fubftances,  which  are  known  to  be  foluble  in  air  of  any 
kind  or  are  of  themfelves  reducible  to  vapour  or  fteam, 
that  experiments  may  be  made  upon  their  fanative  effetts 
in  cafes  of  difeafed  lungs.  The  lift  will  prove  more  nu- 
merous than  may  appear  at  fir  ft  glance. 

Having  now  explained  my  general  ideas,  1 lubipit 

them  to  your  correftion, 

And  remain,  with  much  efteem, 

Your’s, 


Dear  Sir, 

YOU  defire  me  to  fend  you  a more  particular  account 
of  my  obfervations  on  the  medicinal  airs  than  was 
contained  in  my  former  correfpondence  on  that  fubjeft. 
In  my  letter  of  June  17th,  I mentioned  that  it  feemed  to 
me  that  the  heavy  inflammable  air,  or  carbonated  hydro- 
gene, being  principally  a folution  of  charcoal  in  inflam- 
mable air,  was  more  likely  than  any  other  to  correft  any 
difeafe  arifing  from  fuper-oxygenation  of  the  blood.  I 
could  not,  however,  forefee  that  its  effefts  would  be  fo 
powerful  in  fome  refpe&s  as  they  have  proved.  In  the 
beginning  of  July,- 1 made  fome  of  this  air  by  the  appli- 
cation of  water  to  red  hot  charcoal  in  a clofe  vefleL  Its 
fmell  was  fomewhat  hepatick,  from  the  new  caft  iron  vef 
fel  it  was  made  in,  and  was  alfo  contaminated,  by  a bad 
lintfeed  oil  varnifh  in  the  refrigeratory,  its  tafle  was  that 
of  fixed  air,  though  more  feeble.  I inhaled  a little  of  it 
cautioufly,  but  had  fcarcely  withdrawn  the  pipe  from  my 
mouth  before  I became  fo  giddy,  that  I could  not  ftand 
without  a fupport.  I had  alfo  confiderable  naufea.  A 
healthy  young  man,  who  flood  about  6 feet  from  the 
hydraulic  bellows  when  1 difcharged  about  a cubic  foot 
of  this  air,  was  affefted  in  the  fame  manner,  as  it  palled 
by  him  towards  an  open  door.  Another  young  perfo'n, 
merely  from  fmelling  to  it  as  it  iflued  from  the  bellows! 


To  Dr.  Beddoes. 


Birmingham , Sept.  2,  1 794- 
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fell  upon  the  floor  infenfible,  and  wondered  where  he 
was  when  he  awaked.  None  of  us  experienced  any  dif- 
agreeable  effe£ls  in  confequence  of  the  vertigo,  &c.  only 
in  going  to  bed  6 hours  afterwards,  I felt  fome  fmall  re- 
mains of  the  vertigo.  Several  other  perfons  have  inhaled 
it  fince  ; and  all  were  affe&ed  in  the  fame  manner.  I 
have  no  doubt,  from  what  I have  obferved,  that  if  in- 
haled in  a pure  ftate,  this  air  would  fpeedily  bring  on 
fainting  and  death  ; when  given  as  a medicine,  it  ought 
therefore  to  be  much  diluted  with  common  air,  I fhould 
think,  with  12  times  its  own  bulk.  Its  effefts  upon  dif- 
eafed  lungs  you  are  better  qualified  to  fpeak  to,  and  truft 
you  will  give  the  necefTary  cautions  for  the  uie  of  fo 
aftive  a medicine,  in  a more  diftintt  manner  than  I am 
qualified  to  do. 

About  the  fame  time,  I made  fome  inflammable  air  by 
means  of  zinc  ; it  contained  a very  confiderable  quantity^ 
of  the  flowers  of  that  metal  in  a ftate  of  fufpenfion,  which 
had  the  appearance  of  grey  fmoke,  as  it  was  difcharged 
from  the  bellows.  I breathed  this  air  3 or  4 times  with- 
out being  fenfible  of  any  immediate  effe£l  ; nor  could  I 
have  diftinguifhed  it  in  that  manner  from  common  air, 
though  when  I blew  it  out  of  my  lungs  againft  a lighted 
paper  match,  it  took  fire.  Next  morning  I fpit  up  fome 
mucus  very  folid,  and  at  moft  as  elaftick  as  caoutchouc, 
and  the  fame  in  a fmaller  degree  the  fecond  morning ; 
this  I attributed  to  the  calx  of  zinc,  which  I apprehend 
it  contains  in  a ftate  of  folution,  as  well  as  of  fufpenfion. 

Of  fixed  air,  I have  little  to  fay.  I have  occafionally 
breathed  it  in  larger  quantities  than  were  agreeable,  and 
always  experienced  flying  flitches  in  the  mufcles  of  my 
breaft  in  confequence,  but  they  foon  left  me  without  any 
medicinal  help. 

Confidering  that  no  fpecies  of  artificial  air  is  obtained 
except  water  is  obvioufly  prefent,  or  that  there  is  reafon 
to  fufpeft  it  may  be  contained  as  an  element,  or  part  of 
one  of  the  fubftances  concerned,  and  that  Dr.  Prieftley 
obtained  fixed  air  from  aerated  barytes,  by  paffing  fleam 
over  it  when  in  a red  hot  ftate,  though  it  would  yield 
none  by, a mere  dry  heat,  I concluded,  that  if  water  or 
fleam  were  applied  to  calcareous  earths  when  redhot,  they 
would  readily  part  with  their  fixed  air.  I put  i|lb.  of 
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chalk  broken  into  (mall  pieces  into  the  pot  of  my  appa- 
ratus, and,  when  red  hot,  admitted  fraall  quantities  of 
water.  I obtained  about  4 cubic  feet  of  fixed  air,  ex- 
tremely pungent  to  the  fmell,  and  greedily  abforbed  by 
water.  The  laft  portion  was  mixed  with  fome  inflam- 
mable air  from  the  iron  pot,  and  the  chalk  was  found  to 
be  nearly  cauftic,  but  had  no  way  changed  its  form. 

This  air  was  free  from  any  fmell  fimilar  to  thai  of 
aquafortis,  which  that  produced  by  means  of  vitriolic 
acid  generally  has,  and  perhaps  was  more  pure. 

In  purfuance  of  the  fame  idea,  I concluded  that  nitre 
might  yield  its  dephlogifticated  air  lefs  relu&antly,  it 
water  were  added  when  it  was  redhot.  I put  4 ounces 
of  nitre  into  an  iron  pot,  and,  by  mere  beat,  obtained 
about  400  cubic  inches  of  air,  which,  being  wafhed  in  its 
paffage  through  the  fpiral  refrigeratory,  did  not  tafle  of 
{pirit  of  nitre,  though  it  fmelled  flightly  of  it.  Fearing 
that  on  the  addition  of  water  fome  inflammable  air  might 
be  produced,  and  there  might  be  an  explofion,  I removed, 
the  refrigeratory  and  bellows,  and  then  admitted  fome 
water.  Air  immediately  iffued  in  quantities  from  the 
conducting  pipe  of  the  pot ; and  this  air  was  found,  on 
the  application  of  a match,  to  be  dephlogifticated  ; bufi 
fome  fpirit  of  nitre  iffued  at  the  fame  time,  and  probably 
fome  azotic  air.  The  pot  was  confiderably  corroded  by 
the  nitre,  which  had  found  an  iffue  at  fome  defeCtivo 
places,  that  has  hitherto  prevented  a more  complete  ex- 
periment from  being  made.  It  would  feem,  from  thefe 
appearances,  that  my  reafoning  was  right,  and  that  nitre 
may  in  this  way  be  made  to  yield  all  its  air  in  a moderate 
heat.  It  ftill,  however,  remains  a defideratum  to  find 
veffels  which  can  retain  in  it  a red  heat  for  a fufficient 
time. 

I put  i|  pound  of  the  Mendip  manganefe  you  were 
fo  kind  as  to  fend  me,  into  the  iron  pot,  and,  by  dry 
heat,  obtained  from  it  about  cubic  foot  of  air;  the  firft 
and  laft  portions  feemed,  by  the  tafte,  and  by  its  ex- 
tingui fhing  flame,  to  be  fixed  air,  about  half  a cubic 
foot  was  dephlogifticated.  When  it  it  had  ceafed  to  give 
air  by  that  heat,  I added  water,  and  obtained  a confider- 
able  quantity  of  fixed  air,  fimilar  to  that  from  chalk,  but 
in  which  a grey  powder  was  fufpended  in  confiderable 
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quantities,  which  gave  the  appearance  of  fmoke,  as  it  is 
i filled  from  the  bellows.  A perfon  who  breathed  a little 
of  this  air  undiluted,  experienced  a flight  vertigo  and 
naufea.  May  not  this  proceed  from  the  powder  fuf- 
pended  in  it  ? 

The  purity  of  the  dephlogifticated  air,  which  you  ob- 
tained by  means  of  vitriolic  acid  from  the  Exeter  man- 
ganefe,  may  not  be  wholly  owing  to  its  fuperior  purity, 
but  to  your  mode  of  difengaging  it ; for  I apprehend 
concentrated  vitriolic  acid  will  difengage  very  little  fixed 
air,  even  from  marble,  as  it  foon  covers  it  with  a coat  of 
gypfum,  which  prote&s  it  from  any  further  a6lion  of  the 
acid.  If,  therefore,  this  air  can  be  freed  fufiiciently  from 
any  taint  of  the  acid,  the  method  you  have  followed 
feems  by  much  the  bell  mode  of  obtaining  it,  and  perhaps 
the  cheap  eft. 

Inrefpeft  to  pure  azotic  air,  I hayetryed  no  proceffes, 
but  the  method  I mentioned  to  you  in  June  laft,  of  ob- 
taining a mixture  of  azotic  and  fixed  air  from  burning 
charcoal  fucceeded  perfeftly, 

I made  a chaffing  difh  about  6 inches  diameter,  and 
nine  inches  deep,  into  one  fide  of  which,  near  its,  middle, 
there  was  inferted  a pipe  one  inch  diameter ; to  this  pipe 
was  joined  another  about  3 feet  long,  paffing  through  a 
trough  filled  with  water,  and  connefted  with  the  hy- 
draulic bellows,  the  latter  being  flowly  elevated,  were 
filled  with  the  air  which  had  paffed  through  the  burning 
charcoal  in  the  chaffing  difh,  and  this  air,  upon  being 
poured  out  of  a cup  over  a lighted  c&ndle,  extinguifhed 
it  immediately.  Large  inhalations  were  made  of  it  by 
fome  of  my  afffftants,  without  injury  to  themfelves  ; but, 
upon  me,  it  produced  effefts  fimilar  to  thole  of  fixed  air. 
Its  ufes  in  medicine  I cannot  pretend  to  predift;  but  if 
azotic  air  is  found  ufeful,  this  may  be  given  in  any  cafe^ 
wherein  fixed  air  will  not  be, hurtful. 

I remain,  dear  Sir, 

Your’s, 

'watt. 


To  Dr.  Beddoes, 
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September  24.1/1,  17^4* 
Additional  directions. 

To  facilitate  the  reparation  of  fixed  or  other  acid  va- 
pours, a wooden  ftirrer  or  agitator,  in  the  form  of  an 
inverted  with  a ^mal^  winch  on  the  uPPei:  en^,  and  a 
pivot  at  bottom  is  put  into  the  refrigeratory,  the  (hank 
going  up  through  the  fhort  pipO  left  lor  the  exit  of  the 
hot  water  ; by  mixing  fome  quick-lime  with  the  water, 
and  ufing  this  agitator,  all  acid  vapours  will  be  quickly 
abforbedw 

Sometimes  by  lhaking  the  apparatus,  the  joints  about  the 
fire  tube  or  pot  are  apt  to  become  Untight.  This  is  cured 
by  luting  them  on  the  outfide,  with  a pafte  made  of  frelh 
flaked  lime  and  linfeed  oil,  but  cart'  mull  be  taken  not 
to  make  the  joints  with  this  lute  originally ; for  if  it 
penetrates  the  infide,  it  will  give  a very  bad  fmell  to 
the  air. 

When  oxygene  air  is  produced  from  Mendip  man- 
ganefe by  heat,  there  ought  to  be  a fmali  hole  flopped  by 
a wire,  in  the  conducting  pipe  near  the  refrigeratory,  on 
holding  a candle  near  this  hole  you  will  fee  by  the 
brightnefs  of  the  flame,  when  the  manganefe  begins  to 
give  oxygene  air.  The  final!  hole  is  then  to  be  flop- 
ped, and  the  air  which  has  previoufly  come  over  is  to  be 
difcharged  from  the  bellows,  and  alfo  by  opening  this 
hole  from  time  to  time,  you  will  fee  when  the  oxygene 
air  ‘ceafes  to  be  produced  ; and  during  its  production  the 
agitator  fhould  be  ufed,  to  feparate  the  fixed  air  mixed 
with  it. 

(This  ingenious  idea  is  applicable  to  any  manganefe. 
Perhaps  a very  fmali  tube,  foldered  firm  at  right  angles 
into  the  fide  of  the  conducting  pipe  would  anfw.er  belt, 
T.  B.) 

If  the  oxygene  is  to  be  feparated  from  nitre  by  heat, 
or  from  manganefe  by  means  of  vitriolic  acid,  the  kneed 
receiving  pipe  of  the  refrigeratory  fhould  be  of  earthen 
ware  or  glafs,  and  the  conducting  pipe  from  the  pot  of 
glafs.  The  acids  have  not  a fpeedy  aCtion  upon  the 
parts  of  the  refrigeratory  Avhich  are  under  water,  efpe- 
cially  if  the  water  is  mixed  with  lime,  as  it  ought  to  be 
in  fuch  cafes* 
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Sept.  17  th,  1794. 

DEPHLOGISTICATED  AIR  FROM  MANGANESE  BY 
. HEAT. 

Having  obtained  a fmall  quantity  of  Exeter  Manga- 
nefe,  fince  the  preceding  papers  were  printed,  I am 
enabled  to  give  iome  dire&ions  concerning  the  procefs* 
ior  extricating  the  air  from  it  by  mere  heat.— The  man- 
ganefe,  reduced  to  a coarfe  powder,  is  to  be  put  into  the 
pot  or  the  fire  tube,  which  are  then  to  be  placed  in  the 
furnace;  and  the  joints  with  the  capital  or  end  pieces 
carefully  made  with  the  cement  of  China  clay,  or  quick 
lime  moiftened  with  faturated  folution  of  borax. — The 
reft  of  the  apparatus  is  then  to  be  put  together,  and  the 
joints  of  the  condufting  pipe  with  the  refrigeratory,  and 
of  the  refrigeratory  with  the  bellows,  to  be  made  good 
with  a part  of  China  clay,  or  whiting,  mixed  with  flour 
and  water,  and  for  farther  fecurity  a rag  bound  round 
them. — When  this  is  done,  the  fire  is  to  be  lighted,  and 
no  more  air  admitted  than  will  permit  it  to  burn  very 
gently  ; for  a very  moderate  heat  is  fufficient  for  difen- 
gaging  the  air. — When  the  cement  of  the  joints  near 
the  fire  is  dried,  they  ought  to  be  covered  over  with  the 
fat  lute  of  lintfeed  oil  and  flaked  lime,  and  when  that 
liquifies  by  the  heat,  a little  dry  lime  may  be  applied  to 
it  to  prevent  its  running  off. — The  hole  for  the  water- 
pipe  may  either  be  flopped  with  a plug,  or  with  the 
water-pipe  itfelf,  which  in  that  cafe  ftiould  be  filled  with 
water,  merely  to  infure  its  being  air  tight ; for  it  does 
not  feem  neceffary  to  adrhit  water  in  this  procefs,  though 
it  leemed  rather  to  accelerate  the  extrication,  it  did  not 
appear  to  increafe  the  quantity  of  the  air. — A pound  of 
the  hard  part  of  the  Exeter  manganefe  yields  about  1400 
cubic  inches  of  air,  which  appeared  highly  dephlogifti- 
cated,  by  its  attion  on  the  flame  of  a candle,  and  free 
from  any  tafte  or  fmell  of  fixed  air  ; (I  did  not  fubmit  it 
to  other  tefts ; the  ftate  of  my  health  does  not  permit  me 
to  make  experiments  with  nitrous  air.)  The  foft  clay- 
like  part  of  this  manganefe  does  not  yield  fo  much  air, 
but  what  it  yields  is  equally  pure. — I had  imagined  that 
the  fire-tube  might  be  emptied,  and  frefli  manganefe  put 
in,  without  removing  the  tube  from  the  fire,  but  I find 
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that  the  manganefe  parts  with  its  air  fo  eafily,  that  moll 
of  the  air  would  be  loft  before  the  joints  of  the  tube 
could  be  made  good  again.  It  is  therefore  proper  to 
take  the  tube  out  of  the  fire,  fand  let  it  cool  before  it  is 
' refilled.  The 'fire-tube  of  the  fmall  furnace  will  hold  as 
much  manganefe  as  will  yield  2 cubic  feet  of  air,  and  the 
large  tubes  or  the  pot  twice  as  much. 

Ottobcr  td. 

FURTHER  ADDITIONAL  DIRECTIONS. 

This  publication  being  delayed,  on  account  of  the  engra- 
ver’s having  failed  in  having  the  plates  ready,  at  the 
time  he  promifed,  gives  an  opportunity  of  adding  fome 
remarks  which  may  beufeful. 

Chalk  gives  out  its  fixed  air  by',  heat,  more  readily 
than  marble  does,  and  if  it  be  previoufly  broke  into  bits, 
about  l inch  cube,  and  foaked  in  a large  quantity  of  wa- 
ter, which  fhould  be  once  or  twice  changed,  there  will 
be  no  danger  of  the  purity  of  the  air  being  degraded  by 
marine  acid,  or  other  heterogeneous  matters. 

Half  a pound  of  dove-coloured  marble  yielded  about 
if  cubic  foot  of  air,  of  which  2-gds  were  abforbed  by 
lime  water,  and  part  of  the  remaining  third  was  inflam 
mable.  This  air  had  an  extremely  bad  fmell,  probably 
owing  to  the  colouring  matter  of  the  marble. — Statuary 
marble  has  not  been  tried  by  me  in  this  way. — Neither 
very  great  heat  nor  much  water  feem  neceffary  in  this  pro- 
cefs. — The  marble  gave  out  its  air  much  more  flowly 
than  the  chalk. 

It  has  been  mentioned  that  two  different  fixes  of  this 
pneumatic  apparatus  are  made  ; the  larger  has  been  re- 
commended for  hofpitals,  apothecaries,  and  others  who 
want  large  quantities  of  the  airs,  and  the  fmaller  for  the 
ufe  of  private  perfons. 

On  trial  it  appears,  that  the  fmaller  furnace,  with  its 
fire  tubes,  anfwers  much  better  than  was  expended,  and 
that  it  may  be  very  well  conjoined  with  the  larger  bel- 
lows and  refrigeratory,  for  thofe  who  do  not  want  very 
great  quantities  of  air.  The  fmall  fire  tubes  will  hold 
about  three  pounds  of  Manganefe,  which  if  it  be  of  the 
Exeter  kind  will  make  about  two  cubic  feet  of  dephlo- 
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gifticated  air.  Thefe  tubes  will  hold  about  one  pound 
and  a half  of  chalk,  which  will  yield  about  four  cubic 
feet  ot  fixed  air  ; they  will  hold  about  two  pounds  of 
hammered  iron  turnings,  which  makes  a large  quantity 
fff  inflammable  air,  and  their  contents  of  charcoal  will 
laft  fome  hours,  making  a cubic  foot  of  air  in  6 or  8 
minutes. 

It  is  only  in  making  the  air  from  zinc  that  they  are 
deficient ; that  metal  fublimes  and  flops  up  the  end  pie- 
ces ; for  this  purpofe  the  pot  feems  neceffary ; but  the 
pot  can  be  heated  in  a temporary  furnace  of  loofe  bricks, 
which  renders  it  unneceflary  to  have  the  large  furnace 
6n  that  account. 

The  fire  tubes  of  the  larger  furnace  being  three  inches 
jrtfide  diameter,  and  having  14  inches  in  length  expofed 
to  the  fire,  will  hold  large  quantities  of  the  materials, 
and  will  probably  make  proportional  produces  of  air,  but 
tubes  of  this  fize  have  not  yet  been  tried;  thofe  of  two 
inches  diameter  have  been  tried  in  this  furnace  and  an- 
fwer  very  well. 

As  filk  bags  are  coftly  and  not  very  durable,  it  is 
thought  that  the  larger  bellows  may  be  ufed  to  breathe 
the  mixed  airs  out  of ; for  this  purpofe  a flexible  tube 
with  a mouth-piece  fhould  be  inferted  into  one  of  the 
pipes  at  bottom  of  the  bellows ; fo  that  the  patient  may 
not  be  confined  to  one  pofture  while  infpiring  the  air. 
Thefe  tubes  may  either  be  made  of  caoutchouc,  accord- 
ing to  a procefs  defcribed  by  Mr.  Groffart  in  the  An- 
nales  de  Chemie,  a tranflation  of  which  is  contained  in 
the  three  firft  numbers  of  the  Repertory  of  Arts  and 
Manufactures  now  publifhing  in  London,  or  they  may 
be  made  of  the  new  water-proof  leather  for  boots  and 
fhoes. — The  leather  fhould  firft  be  deprived  of  its  fmell, 
by  the  means  direfted  for  the  oiled  filk,  then  lowed  up 
neatly  upon  a mould  by  a fhoemaker,  and  the  feam  var- 
nifhed  with  japanners’  gold  fize  diluted  with  oil  of  tur- 
pentine ; if  the  tube  be  more  than  half  an  inch  diameter, 
it  fhould  be  fowed  together  upon  a fpiral  of  brafs  wire, 
to  prevent  its  crufhing  in  bending,  or  it  any  noxious 
qualities  be  feared  from  the  wire,  a thin  ftrip  of  whale- 
bone may  be  ufed,  or  ftrips  of  the  ofier,  of  which  fine 
bafttet?  are  made.  In  any  cafe  there  fhould  be  a wooden 
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mould  within  the  wire,  until  it  is  lowed  up. — Where  the 
water-proof  leather  cannot  be  had,  good  tanned  calf  lea- 
ther may  be  ufed,  and  it  may  be  made  air  tight  by 
anointing  it  warm,  with  the  following  compofition, 
taking  care  to  foak  it  well  in,  by  help  of  the  heat. 

Take  Bees  wax  one  ounce. 

White  rolin  one  quarter  of  an  ounce. 

Olive  oil  half  a drachm. 

Oil  of  turpentine  3 ounces. 

DilTolve  the  other  ingredients  in  the  oil  of  turpentine 
by  heat,  and  always  warm  it  before  you  ufe  it. 

Some  excufe  Ihould  be  made  to  the  publick  for  the 
defultory  and  incorreft  manner  in  which  thefe  direftions 
are  written.  The  truth  is,  the  fubjeft  was  nearly  new 
to  me,  my  knowledge  has  advanced  in  confequence  of 
experiments,  and  I have  therefore  added  whatever  I 
thought  might  be  ufetul,  as  it  occurred,  and  I have  been 
more  fludious  of  things  than  ot  words.  As  they  are,  I 
hope  they  will  be  of  fome  ufe,  and  in  that  cafe,  I lhall 
feel  amply  rewarded  for  my  labour  and  attention. 


N.  B.  Thin  oiled  filk,  though  well  oiled,  I have  not 
found  to  anfwer  fo  well  as  thick.  I have  dire&ed  an 
hydraulic  bellows  of  2 or  g cubic  feet  contents,  for  pa- 
tients to  breaLhe  out  of,  and  think  this  preferable  to  oiled 
filk  bags.  Both  will  be  ufeful.  I am  difpofed  to  think, 
that,  with  the  advantage  of  being  fo  much  cheaper,  oiled 
linen  will  do  nearly  as  well  as  filk  for  bags.  Whether 
of  linen  or  filk,  they  fhould  be  hungup  by  a firing  tied 
round  the  neck,  and,  when  ufed,  fhould  be  as  little 
creafed  as  poffible.  T.B. 
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HYPER-CRITICISM. 

IN  the  whole  art  of  reviewing  books,  no  rule  feems  more 
ufeful  than  the  following  : When  you  would  appear  wondrous 
wife,  fulfil  tide  fume  different  JenJt  in  place  of  that  of  the  Au- 
thors and  then  proceed,  according  to  your  feB,  or  humour,  to  infliSl 
cnticifm  upon  your  own  mfreprefentation.  In  the  Critical 
Review  for  September,  1794,  p.  9.  there  occurs  a pretty 
exemplification  of  this  canon.  H?rc  it  is  : Dr.  Beddoes, 

« in  his  introductory  letter  to  Dr.  Black,  obferves  : You 
“ have  heard  the  projeEl  viliftd.  So  would  a Panacea  be.  So 
“ was  the  Peruvian  bark  ; and  inoculation  ; and  every  great 
“ improvement  of  that  art,  from  which,  according  to  its  fate,  all 
“ in  their  turn  Jhall  experience  good  or  harm.  1 his,  however, 
“ is  a mode  of  realoning  which  may  with  equal  propriety  be 
‘‘  adopted  by  every  perfon  who  wifhes  to  imprefs  a novelty 
«<  on  the  public.  The  public  did  very  wifely  in  declining 
li  the  ufe  of  inoculation  and  Peruvian  bark,  till  their  utility 
“ was  confirmed  by  fafts.”  Here  equitable  reader  ! decide 
whether  contradiftion  is  not  founded  upon  fome  fuppofed  af- 
fertion  abfolutely  foreign  from  the  text.  ‘‘  The  projedl,”  fays 
the  author,  “ has  been  vilified  or  condemned  before  trial.” 
You  talk  unreafonably,  rejoins  the  critic,  Jor,  in  the  ufe  of 
medicines,  is  it  not  right  to  be  governed  by  experience  ? — 
This  rejoinder  is  evidently  inapplicable  ; becaufe  thole 
quick-witted  Doftors  who  condemn  a new  propofal  at 
firfb  hearing,  are  quite  a different  fort  of  people  from  fuch 
as,  with  adefire  for  knowledge,  abide  the  refult  of  experience. 
Among  thefe  flow-minded  men,  the  author  ranks  himfelf. 
He  is  obliged  to  wait  for  evidence  before  he  forms  any  opi- 
nion concerning  the  virtues  of  elaftic  fluids.  He  avows, 
however,  fome  {corn  for  that  pretended  wifdom,  which 
declines  the  ufe  of  a new  remedy,  where  the  patient  is  fure 
to  die,  if  nothing  beyond  the  common  routine  is  attempted. 
He  believes  it  rather  probable,  that  if  her  hands  are  fo  bound, 
Medicine  will  for  ever  remain  as  helplefs  as  at  prefent.  Had 
Dr.  B.  lived  in  the  middle  of  the  17th  century,  he  certainly 
had  not  been  fo  very  wife  as  to  decline  the  ufe  of  the  Peru- 
vian bark  in  intermittents.  Again,  what  docs  this  reviewer 
mean  by  the  Public  ? If  inoculation  and  the  bark  had  been  ge- 
nerally rejected,  whence  were  fatts  to  come  in  evidence  of 
their  efficacy  or  inefficacy  ? If  the.  public  is  here  put  for  all 
but  a few  practitioners,  why  fhould  the  means  of  acquiring 
certainty  belimitcd?  Is  not  induction  the fafer,  the  larger  r 
The  following  profound  fentenee  feems  to  involve  ano- 
ther equally  warrantable  affumption  : “ In  reviewing  two 
>5  former  wojks  of  Dr.  BeddpeR,  pnblifhed  with  a view  to 
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“ introduce  his  pneumatic  method  of  curing  difcafes,  we 
“ remarked  that  decided  jaEls  were  wanting  to  recommend 
“ it.  The  lame  paucity  is  Hill  evident  (ibid,  page  5.”). 
Now  in  the  firft  of  thefe  publications,  Dr.  B.  had  only 
offered  conje&ures ; he  did  not  pretend  to  adduce  fafts, 
having  then  made  no  trial.  In  the  2d  having  found  the 
projeft  practicable,  he  announced  it  as  fuch.  He  wifhed  to 
incite  men  of  fcience  and  ingenious  phyficians  to  aflift  in 
this  mod  important  inveftigation,  confidently  hoping,  that 
fome  valuable  difeovery  would  be  made,  and  thefe  hopes 
'have  been  already  realized.  At  the  time  of  that  2d  publi- 
cation, he  had  only  made  one  imperfeCt  trial,  which  was 
rather  favourable  ; he  deferibed  it  as  the  only  one.  What 
lagacity,  thereforp.  in  the  critic  who  could  perceive  a pau- 
city of  faCts  in  thefe  publications  ! It  is  further  faid,  (p.  9.) 
11  Dr.  B.  has  no  right  to  take  it  ill  that  his  new  method  is 
“ not  received  with  an  ardour  equal  to  that  with  which  it 
“ is  offered.”  The  fentiment  thefe  words  imply,  Dr.  B. 
difavows.  Encouraged  by  many  fuperior  men,  difeouraged 
by  no  one  individual  of  approved  talents,  and  feebly 
oppoied  by  dullnefs,  he  infers  from  the  reception  of  his  pro- 
pofal,  a prevailing  difpofition  in  favour  of  ufeful,  though 
bold,  defigns.  He  agrees  with  thofe,  who  are  for  difregard- 
ing  negligence  and  moderate  malice  in  reviews.  But  falfe 
reprefentations  feem  to  deferve  the  fhame  of  public  contra- 
diction. Should  this  retort,  however,  to  which  the  writer  was 
tempted  by  a blank  leaf,  offend  any  reader,  he  may  cut  it  out, 
and  burn  or  otherwife  deftroy  it,  without  mutilating  the 
pamphlet. 

This  perfonal  difeuffion  ffiall  clofe  with  an  hint  to- 
wards the  improvement  of  literary  journals,  which, 

when  well  conduced,  are  unqueftionably  ufeful. 

Were  a new  Review  to  be  eftablifhed,  it  might  be  named 
the  critic  and  hypercritic.  The  firft  part  might 
be  fimilar  to  the  prefent  Reviews,  but  Ihould  exhibit  a 
fuller  view  of  foreign  literature.  The  fecond  fhould  confift 
of  fuch  replies,  literally  given,  as  the  author  or  any  of 
his  friends  fhould  choofe  to  make  to  any  criticifm  in  any 
Review,  he,  the  faid  remonftrant,  paying  the  whole  ex- 
pence of  this  part  of  the  publication.  The  Jena  Journal, 
(by  far  the  beft  upon  the  Continent)  is  on  fome  fuch  plan. 
The  confequences  attending  this  arrangement  would  be  thefe. 
1.  The  reader  would  have  more  matter  for  his  money.  2. 
Where  the  author  and  reviewer  were  keen  dialecticians, 
they  would  make  good  l'port.  3.  With  this  check,  hooks 
would  be  always  read  and  commonly  underftood  by  their 
Reviewers. 
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